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CHAPTER I 
THE NATURE OF THE INVESTIGATION 
STATDENT OF THE PROBLEM 
The purpose of this study was: 
1. To administer a series of self-administrative enrichment 
activities, designed for arithmetically superior students, 
to average classes in grades 4, 5, and 6. 
2. To evaluate the exercises in relation to the three in-
telligence groups within each grade. 
3. To evaluate each exercise in regard to grade placement. 
JUSTIFICATION FOR THE STUDY 
A successful elementary arithmetic program should 
provide every child, regardless of intelligence, with a 
variety of experiences which necessitate creative thinking. 
In the past enrichment activities, when provided, 
were designed almost exclusively for the superior child. 
It is an axiom of modern education that each child be allowed 
to develop his abilities to the highest level of which he is 
capable. 
Since thinking is an important factor in any success-
ful arithmetic program, all children, regardless of 
intelligence quotient, should be given the opportunity to 
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extend quantitative reasoning ability through the use of 
self-administering enrichment activities. 
SCOPE AND DELIMITATION OF THE STUDY 
In their 1958 thesis, Self-Administering Enrichment 
Activities for the More Rapid Learner, Barrett, Lightman, Mindel 
and Shatz administered activities to a small group of arithmeti-
cally superior children to determine their suitability and 
readability. In this study the same activities were adminis-
tered to three average grades to determine their grade place-
ment and to see if children in average and low I. Q. groups 
could attain any measure of success. 
The enrichment activities used for this study were 
designed originally for arithmetically superior children in 
grades 4, 5, and 6. Twenty-five exercises in each of these 
grades were selected and administered to average classes. 
Each activity was evaluated by both teacher and pupils in 
order to determine the degree of understanding achieved by 
an average class. The degree of understanding achieved by 
each pupil was evaluated by relation to the individual's 
level of intelligence. 
CIIAPTD II 
REVIEW OF RESEARCH AND RELATED LITERATURE 
I. INTRODUCTION AND PREVIOUS RESEARCH 
Research has revealed that wide variations in 
arithmetic ability and level of maturity are to be found 
in any classrooa. In their 1958 thesis, "Self-Adminis-
tering Enrichment Activities for the More Rapid Learner," 
Barrett, Lightman, Mindel, and Shatz cite many authorities 
in the field of education whose views support the belief 
that differentiated instruction is necessary in order to 
provide an effective and successful arithmetic program. 
It is the purpose of this study, after summarizing the 
research in the above-mentioned thesis, to present addi-
tional material published froa January, 1958 through March, 
1959. 
Some of the views cited by Barrett, Lightman, Mindel, 
and Shatz include the following: 
1 According to Brueckner and Grossnickle investiga-
tions have proved that there is not only a wide range in 
both chronological and mental ages at each level, but that 
1Leo J. Breckner and Poster Grossnickle, Making 
Arithmetic Meani91ful, 1953 pp. 353-354, cited tiy Birrett, 
Ligbtman, Mindel,.· and Shatz, "self-Administering Enrictuaent 
Activities for the More Rapid Learner" (unpublished Master's 
thesis, Boston University, 1958), p. 5. 
the range in arithmetic ability in most grades is even 
greater. 
Rolland R. Smith points out that 
Human beings are not divided into types. There 
are continuous gradations from one extreme to 
another. For the sake of analysis of learning 
abilities, it is well to think of three groups; 
the bright, the average, and the slow. It 
should be understood that there is no w!ll-defined 
line of demarcation between the groups. 
Success in arithmetic is dependent on the com-
petence achieved in several areas of understanding. As 
J. Fred Weaver states 
Arithmetic competence is not a unitary thing but 
a composite of several types of quantitative 
ability: e.g. ComputaJional ability, problem 
solving ability, etc. 
He further states that 
Effective differentiated instruction in arithmetic 
can be planned only in light of our knowledge of 
quantitative abiliti!s and of individual differences 
in relation thereto. 
More recent research, published since January, 1958, 
supports the views of these and other authorities whose 
opinions were also presented in the original thesis. 
To understand and utilize the differences among 
2aolland R. Smith, "Provision for Indtvidua 1 Diffe:F-
ences," Twenty-First Yearbook 2L tll§. National Council of 
Teachers of Mathematics, 1953, as cited by Barrett et al. 
3J. Fred Weaver, "Differentiated Instruction in 
Arithmetic, an OVerview and a Promising Trend," Education: 
74: 300, January, 1954, as cited by Barrett et al. 
children and thus make it possible for each child to grow 
and learn the understandings and skills necessary for con-
structive citizenship in our culture is the goal of 
present-day education. 
To quote c. w. Hunnicutt and William J. Iverson: 
Today's civilization is based largely upon our 
ever-advancing science and technology. These in 
turn are founded upon the basic science of mathe-
matics. As never before in history, it is 
essential that America have an adequate reservoir 
of mathematically competent citizens. This is 
especially important in the light of Russian 
practice. There the top priority in the school 
curriculum is given to science and mathematics.s 
A good teacher should adjust his procedures to the 
differing aritbaetic abilities he identifies among his 
pupils and use those methods that are most agreeable to him 
and achieve best results with his particular class • 
.. · 
This should be the rule with each teacher. To 
be successful, he must be informed as to the 
ability and status of his pupils, have a supply 
of projects, experiences, and supplementary 
materials that will permit flexible assignments, 
and know how to direct activities as well as hear 
lessons. In general, the classroom becomes a 
workshop, with each pupil progressing to a level 
commensurate with his ability and with many pupils 
specializing in the lines of their interests.6 
5c. w. Hunnicutt, and William J. Iverson, "The 
Third 'R' ," Research in the Three ~(New York: Harper 
and Brothers, 1958), P. 347. 
6John L. Marks, c. Richard Purdy and Lucien B. 
Kinney, Teachinl Arithmetic for Qnderstan4ina (New York: 
McGraw-Hill BOo Company, 1958), p. 379. 
II. METHODS FOR ADJUSTING ARITHMETIC INSTRUCTION 
TO INDIVIDUAL DIFFERENCES 
Many plans have been suggested or put into actual 
operation in an attempt to meet the need for more individual 
instruction. According to research presented in the ori-
ginal thesis, 7 methods for dealing with individual differ-
ences range from the Cleveland Plan in which each child 
is allowed to progress at his own rate with a minimum of 
teacher guidance to the Springfield Plan which emphasizes 
the use of differing maturity levels within a given content. 
"To develop the maximua potential of each student 
requires an effective and easily implemented means of deal-
ing with individual differences."8 Devices and procedures 
suggested by most authorities fall into two general cate-
gories: (1) administrative plans and (2) classroom 
procedures. 
Van Engen9 points out that some elementary schools 
are now experimenting with the rapid advancement of the 
academically talented children. He feels that our present 
7Dorothy Barrett et al., "Self-Administering 
Elirichment Activities for the More Rapid Learner" (unpub-
lished Master's ~hesis, Boston University, 1958), pp. 9-13. 
SJ. II. Philipps, "One Classroom, with Arithmetic and 
Justice for All," Arithmetic Teacher 5:165-71 October, 1958. 
9a. Van Engen, "Twentieth Century Mathematics for 
the Elementary School," Arithmetic Teacher 6:76, March 1959. 
arithmetic programs are geared to the ability of average 
and below average children in an effort to teach arithmetic 
to all children. He sees no reason why the talented child 
should not complete what is now considered to be seventh or 
eighth grade work in the first six years of school. 
Ruth StranglO also suggests that the gifted children 
· of different ages may be brought together under the guidance 
of a specially qualified teacher in order to provide more 
advance work than is ordinarily available. 
Shannon, however, feels that 
Administrative provisions for the education of 
gifted children -- i.e. such things as special 
schools, special classes, acceleration, sectioning 
within the grade on a su~iect, etc. -- can never 
solve the problem alone. 
Brueckner and Grossnickle12 are also of the opinion 
that methods of segregation of the bright into separate 
classes and acceleration through double promotion and rapid 
advancement are largely administrative in nature and are 
not fully satis~actory at the elementary school level. 
Flexible grouping within the classroom, they point out, 
provides many of the advantages of segregation without its 
10auth Strang, "Individualizing Instruction for the 
Able Learners," Education Vol. 79: 53 September 1958. 
11nan c. shannon, "Our Greatest Eaucational Tragedy," 
Education Vol. 79: 8-11 September 1958. 
12Leo J. Brueckner and Foster E. Grossnickle, Dis-
covering Meaning in Arithmetic (Philadelphia: John c.---
Winston Company, 1159), p. 4o4. 
7 
disadvantages. Differentiation of instruction is a very 
practical procedure which can be used in any classroom 
regardless of tbe ability of the children. In addition, 
Brueckner and Grossnickle are of the opinion that enrich-
ment of work is a most promising approach and is worthy 
of special effort on the part of the teacher. 
Enrichment activities within the individual class-
13 
room were also suggested by Henry Otto as an effective 
means of providing for individual differences. He states 
that 
Generally speaking, horizontal enrichment should 
be explored fully before the child is encouraged 
to go into the course content of grades above his 
present grade placement.l4 
In order to meet the problem of organizing an 
arithmetic program fitted to the needs of slow, normal, 
and rapid learners, Mcswain and Cooke suggest the follow-
ing procedures: 
1. Providing a special program within the frame-
work of the regular class. 
2. Promoting children to a bigber level or in 
the case of low achievers, failure. 
3. Organizing special classes or interest groups 
fitted to slow or fast achievers. 
13uenry Otto (ed.), Curriculum Enrichment for Giftt9 
Elementary School ~bildren la Regular Classes, (Austin: 
University of Texas 1959), p. 71. 
14Ibid. 
r 
4. Combining one or more of the above plans. 15 
Many authorities agree that ability grouping is a 
very necessary part of the well-organized arithmetic pro-
gram within the average class. This method, as McSWain 
and Cooke16 indicate, is not the same method of grouping 
as is practiced in the teaching of reading. They point 
out that the problem of making lesson plans for a number 
of texts and of finding time to teach separate arithmetic 
lessons would be almost insurmountable. 
"In any case, careful studies show that the result-
ing groups are nearly as heterogeneous as the total groups."l7 
Grouping within the classroom may take any of the following 
forms according to the California Journal of Elementary 
Education: 
1. Ability or achievement grouping--with a shift 
of pupils from group to group as their achieve-
ment changes. 
2. Need grouping--according to need for instruction. 
3. Practice or tuterial grouping. 
4. Interest grouping. 
5. Research grouping.l8 
15E. T. McSWain, and· Ralph Cooke. Understanding 
and Teachinl Arithmetic. (New York: Henry Holt and Company, 
DS8), p. 7 • 
16Ibid., p. 355-56. 
-
17california State Department of Education, California 
Journal of Elementary Education, Vol. 27 No. 2 (California: 
State JDIDtlng Office, Noveaber 1958), p. 78. 
l8Ibid., p. 90. 
Buswell bas said that: 
Until the principle of .grouping pupils for learning 
in terms of interests and abilities in the respect 
to what is to be learned is accepted, it is practi" 
cally impossible to experiment with desii3ble 
modifications in the arithmetic program. 
Although some form of grouping is necessary in order 
to plan learning experiences within the classroom, no one 
right or wrong way of grouping bas been established. Any 
way bas its strength and weaknesses. Independent activi-
ties must be carefully planned to aid and supplement work 
in or with groups. 20 
Some of the many activities which engage the more 
able children in heterogeneous classrooms are 
anticipated and planned. Many others, however, 
are non-predictable and unplanned. Many also are 
similar to those carried out by other children 
but are performed at a higher quantitative leve1. 21 
In providing for individual differences, it is im-
possible to over-emphasize the teacher's role. Glennon and 
Hunnicutt22 are of the opinion that the method used in 
19G. T. Buswell, "The Content and Organization of 
Arithllletic," Arithllletic Teacher 6: 78, March, 1959. 
20california Journal of Elementary Education, op. 
~-, p. 123. 
21united States Department of Health, Education and 
Welfare. Educating Children ~Grades Four, Fiye, ~alL 
(Washington: Government Printing Office, Bulletin No. 3, 
1958) p. 187. 
22vincent J. Glennon, and c. w. Hunnicutt. What Does 
Research ~about Arithmetic? Association for Supervis~ 
and Curri~ua Development. (washington: National Education 
Association. Revised Edition August, 1958), p. 51. 
grouping the aritbaetic class is not particularly crucial; 
more crucial are the teacher's personal and professional 
qualities and methods of teaching. 
Otto agrees with this theory and says: 
The ingenuity of the individual classroom teacher 
will in every case influence the effectiveness with 
which acj~vities are employed in the arithmetic 
program. 
All authorities agree that it is the responsibility 
of the school to challenge the bright child as well as to 
provide adequate training for the average and below average 
pupils. Marks, Purdy, and Kinney summarize the need for 
providing for individual differences in the following way: 
In the final analysis, the effective arithmetic 
program is one in which the pupil bas an opportu-
nity to progress in arithmetic competence ~~ a 
maximum level commensurate to his ability. 
III. CHARACTERISTICS AND IDENTIFICATION OF THE 
ARITHMETICALLY SUPERIOR CHILD 
How can a teacher identify the arithmetically superior 
pupils? Leland H. Erickson25 in his study found that, 
although ability, interest, aptitude, previous experiences, 
reading ability, and other factors all enter into the total 
23 i Otto, o~. ~·· p. 71. 
24Marks, op. Qit., p. 405. 
25Leland H. Erickson. "Certain Ability Factors and 
Their Effect on Arithmetic Achievement," Arithmetic Teacher, 
v. (December, 1958), pp. 287-293. 
// 
picture of arithmetic achievement, arithmetic ability 
correlates sufficiently high with I. Q. so that, if inter-
preted properly, mental age can serve as a basis of expecta-
tion of a pupil's arithmetic ability. 
Marks, Purdy, and Kinney26 suggest that a teacher 
can identify the rapid learner in arithmetic as the pupil 
who generalizes readily, sees relationships among data, 
competes with confidence, checks answers, and seeks alternate 
solutions. These children will need some modification of 
the program designed for the average or below average in 
achievement. 
MCSwain and Cooke suggest that an excellent means 
of identifying the child with superior learning ability is 
by observation of his behavior in the following situations: 
1. Does be appear to have good memory, especially 
for relationships? 
2. Does be seem to understand mathematical reason-
ing when it is explained? 
3. Can be repeat a mathematical demonstration and 
explain in clear concise language the procedure 
used? 
4. Can be recognize mathematical principles and 
apply them to new situations? 
5. Does be seem to understand the relationship of 
elements to the whole? 
6. Is he able to estimate answers to problems and 
then to verify them by computation? 
26Marks, op. cit., pp. 404-405. 
7. Can be determine original and satisfactory 
methods of solving problems? 
s. Does be seem to be able to "see" answers to 
mathematical questions without resorting to 
trial and error methods? 
9. Does be show superiority iB7aritbmetical reasoning and computation? 
The examination of a child's past record is suggested 
as second means of identification by the above authors. 28 
Those pupils in the upper twenty per cent of a class usually 
have the potential necessary to learn arithmetic more readily 
than the other eighty percent and will probably need special 
attention. As a third means they suggest the administration 
of intelligence, interest, and achievement tests. 
Henry Otto, in writing on the identification of the 
gifted in the regular classroom, gives the following pro-
cedures: 
1. Setting up and maintaining cumulative pupil 
records. 
2. Examining the child's developmental history as 
recorded by parents. 
3. Administrating intelligence tests and inter-
preting with care the results of such tests. 
4. Devising means of discovering and determining 
special abilities. 
5. Observation by teachers of performance of 
children showing superior potentials in many 
different situations. 
27 McSWain, ~· cit., p. 354. 
28Ibid., p. 355. 
6. Noting personal characteristics.29 
Generally speaking, as the Metropolitan SChool Study 
Council30 suggests, a gifted child can be identified through 
teacher observation, standardized tests, and school records. 
No one of these procedures is sufficient in itself but must 
be used in combination. The important fact to be kept in 
mind, however, is that they be identified and provided for 
early in the school program. The teacher seeking to identi-
fy the aritbaetically superior pupils may well use similar 
methods. 
IV. PROVISIONS FOR THE ARITIIIIETICALLY SUPERIOR CHILD 
In view of the current emphasis on mathematics in the 
school program, it is obvious that provisions must be made 
for the arithmetically superior child. Many methods have 
been suggested to meet this problem. However, it is 
necessary to remember that it is the responsibility of 
the teacher to challenge each child to the maximum extent 
through careful planninl• 
Mcswain and Ceoke report that teachers use at least 
six principal methods of providing for the needs of bright 
children in regular classes. 
29 Otto, op. cit., p. 13. 
30 Metropolitan School Study Council, How to Educate 
the Gifted Child, A Report Prepared by the co .. ittee on 
Exceptional Children and the Reporters of Exchance Magazine 
(New York, Institute of Administrative Research, 1958Jp. 4. 
1. Group work within tbe class. 
2. Letting a child work at his own level or speed. 
3. Special assignaents. 
4. Projects. 
5. Free choice on completion of regular work. 
6. IDdividual work with the teacher on completion 
. of regular work.31 
They point out that the fast achiever needs many 
opportunities to go beyond the rest of the class in finding 
out the "bow" and the "why" of the mathematical principles 
be is learning.32 
Brueckner and Grossnickle33 also believe that the 
learning of arithmetic is enriched by an understanding of 
bow the number system operates, by the perception of generali-
zations and relations underlying processes, and by the sensing 
of quantitative relationships in life situations. 
In order to provide for the able children they offer 
four special provisions: 
1. Segregation into separate classes. 
2. Acceleration by double promotion or by organizing 
the prograa in such a WJJ that the work is com-
pleted in less than the usual time. 
3. Bnricbment of the work for more able children 
in all classes. 
31 McSWain, op. cit., p. 355. 
--
32Ibid., p. 356. 
33
arueckner, !2• cit., p. 400. 
4. Differential instruction by means of making 
adjustments of class organization, curriculum, 
methods, and materials.34 
The most difficult problem in developing a good pr~ 
gram is to provide for the enrichment type of teaching that 
is appropriate for the bright student. The able learner 
must be encouraged to do his own learning. Evidence seems 
to indicate that pupils who are taught by the "discovery" 
aethod have better understanding of the structure and con~ 
cepts of arithmetic than those who have been forced to 
assimilate facts through the authoritarian method. 
Hartung bas this to say: 
As a result of several studies, we now favor methods 
which rely upon "discovery" and generalization of 
basic facts and principles in preference to methods 
which present the facts and princjples in more or 
less authoritarian fashion.35 
Evelyn Foote36 states that the majority of material 
analyzed have one important idea in common, that the child, 
with proper guidance and many practical experiences should 
discover the basic concepts for biaself. 
The enrichment program should seek to develop in-
tellectual independence by leading the child to 
34Ibid., p. 404. 
3511aurice Hartung, "Distinguishing Between Basic and 
SUperficial Ideas in Arithmetic Instruction," Ar:ttuetic 
Teacher 6: 65-70 March, 1959. 
36Evelyn w. Foote, "Using Teachers' Manuals for 
Deeper Learning." Arithmetic Teacher 6: 17-22 February, 
1959. 
/6 
discover relationships for himself, to appraise 
the correctness of his own results, and to 
make his own interpretations.37 
Brueckner and Grossnickle list the following as the 
basic purposes of enrichment: 
1. To develop border skills and a richer background 
of technical knowledge about numbers and the 
uses of arithaetic. 
2. To develop greater sensitivity to methods of 
using number in analyzing and interpreting 
quantitative aspects of experiences in all 
areas of the curriculum. 
3. To stimulate the learner to higher levels of 
operation and problem solving. 
4. To discover, explore, and stimulate interests, 
aptitudes and potentialities of children in 
the field of mathematics. 
5. To establish independent study and work habits.36 
V. CONCLUSIONS 
In arithmetic as in all subjects of learning, some 
people learn faster than others. One of the most difficult 
and perplexing problems faced by arithmetic teachers is 
how to provide for the wide range of differences among in-
dividuals in the class. 
To provide worthwhile enrichment activities for the 
pupils who show superiority in the field of arithmetic is 
37J. Houston Sinks, Learnin~ and Arithmetic (Boston: 
Allyn and Bacon, Inc., 1959), p. 1 • 
38Brueckner, ~· ~., p. 399. 
most vital today due to our present scientific world. Too 
often these children "mark time" or are given busy work. 
How should teachers have these superior children employ 
their extra time? They may use their excess time for ex-
tending experiences, discovery, or thinking fbr themselves. 
It is the responsibility of the teacher to observe carefully, 
administer tests, and to examine past data of the gifted 
children. Steps must be taken to fulfill their learning 
needs, while slower pupils are being given the extra help 
and encourageaent that is necessary. 
Although in this study the gifted child bas been 
considered, it is "all of our children who will contribute 
to the future of our country, each in his own way and ac-
cording to his perception of his own role in society. Ed~ 
cation is individual."39 
39
united States Department of Health, Education and 
Welfare, ~· cit., p. 191. 
~ CHAPTER II I 
THE PROCEDURE: ITS PLAN AND IMPLEMENTATION 
Enrichment activities designed for the arithmetically 
superior children in grades 4, 5, and 6 were selected from 
those developed by Barrett, Lightman, Mindel, and Shatz in 
their Boston University thesis of 1958, Self-Administering 
Enrichment Activities for the More Rapid Learner. 
One class from each of the grades mentioned was 
selected, and the activities were administered to all 
children in each grade, regardless of I. Q. The classes 
were grouped on the basis of intelligence scores obtained 
from the Pinter-Durost Elementary Test SCale 2: Form A 
(Verbal) Reading Content. The following groups were formed: 
I. Q. 
I. Q. 
I. Q. 
110 and up - high group 
90 - 109 - average group 
89 and below - low group 
scores for arithmetic computation, arithmetic con-
cepts, and problem solving were obtained from the 1958 
Metropolitan Achievement Test; Form A. The following is 
the scale used for rating achievement: 
H (High) 
M (Medium) 
L (Low) 
Stanines 9 8 7 
Stanines 6 5 4 
Stanines 3 2 1 
/? 
TWenty-five activities for each grade were presented 
over a period o' three months. No attempt was made to cor-
relate these exercises with the arithmetic course of study. 
Each activity was evaluated by both the teacher and 
the pupils according to the following criteria: 
Teacher: 1. How much time was required for three-fourths 
Pupil: 
of class to pass in sheets? 
2. Did the exercise arouse interest? 
3. Did the exercise bold pupils' attention? 
4. Was the exercise self-administrated? 
1. Did the child enjoy it? 
2. Did the child find it easy or difficult? 
3. Would the child enjoy doing more of these 
exercises? 
4. Did the child understand all the directions? 
A copy of each evaluation sheet is included at the end 
of this chapter. 
The results were tabulated and recorded on charts. 
Activities were numbered as in the original study. Two acti-
vities from the primary group and three activities from Grade 5 
were included in the twenty-five activities administered to 
Grade 4. This was necessary in order to eliminate some of the 
Grade 4 activities marked for revision in the original study. 
No activities from other grade levels were used in Grades 5 or 6. 
Sugge~tions for revision were made where necessary. 
NAIIE 
GRADE 
EXERCISE 
Teacher's Evaluation 
1. a) What time was work begun? 
b) By what time had 3/4 of class passed in 
their papers? 
c) Bow much tiae was required for 3/4 of class 
to pass in sheets? 
2. Did the exercise arouse interest? 
3. Did exercise hold pupils' attention? 
4. Was exercise self-ada1atstrated? 
To answer I!! to questions 2, 3, and 4, 3/4 of group 
must have displayed interest, enthusiasm, and etc. 
To answer no aore tlla"D i of pupils' attention wandered, 
etc. 
Name -----------------------
Exercise---------
Pupil's Evaluation 
Check ~ !! each group 
I enjoyed doing this. 
I did not enjoy doina this. 
I found it easy. 
I found it bard. 
I would like to do more exercises like these. 
I would not like to do more exercises like these. 
Check 2!!!. 
1. I could understand all of the directions. 
2. I could not understand all of the directions. 
II' !Q! CBECKBD t, ~ !, ~ AROUND WORDS 'm!!. YOU DO 
NOT UNDERSTAND !!_ !!,! DIUCTIONS ON ~ BXBRCISE SBKI'f. 
~ Grade Four Activities 
Page 
1. Subtracting in a Different Way • • • • • • • • • • 24 
2. SUbtracting in a Different Way • • • • • • • • • • 29 
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Subtracting in a Different Way 
Here is a different way to subtract soae exaaples. See if 
you can discover how it is done. 
We want to do this subtraction exaaple. Do it. 
75 
- 26 
If the 26 were 30 it would be easier to do, so we will aake 
the 26 a 30 and the 75 a 79. 
79 
- 30 Subtract as usual. 
I 4 to both the ainuend and the subtrahend. Did 
----
I change the difference in the exaaple? 
Here is another exaaple. Do it. 
46 
- 28 
This tiae I will add to each part. 
48 
- 38 
When the nuaber is 
Subtract as usual. 
to both the ainuend 
-------- -------
and subtrahend in a subtraction exaaple the difference reaains 
the • 
----
,L._,,. ::; 
' 
Here are some examples for you to try. 
64 
- 38 
26 
- 18 
94 
- 75 
72 
- 24 
43 
- 27 
81 
- 69 
53 
- 28 
90 
- 46 
In these examples we do not have acy 
----
Do you think this will always work? When the 
ones number of the subtrahend is than the ones number 
of the minuend it would not be easier this way. 
r IE. •· 
--. 
0 
~ ~ 1:1-; ~ ~ ,., 
~ 
~ =t ~ :t ~ 
~ f:t:. F.t ~ ~ 
:t:. ~ ~ ~ ~ 
Ct) \ \ \ '\ \ 
~ 
0 
"' \ \ \ \ \ 
tu '\ '\ \ 
~ \ 
'\ 
~ 
' 
\ \ 
(Q \ \ 
(.1 
' 
\ \ 
c,. \ \ 
.... \ 
. 
~ \ \ \ \ 
~~ 
. QJ~ 
~£ 
0 
~~~~ 
C" -
.,..:s 
~-""" ~: 
rtl\ 
Q) 
~ 
IJ 
n 
~ 
~·--
?r 
-o 
c: :::: :t. 
.... 
-u 0 ... 
-
~ 
r ~ .:r-
.. 
~ COMl'UTATION 
~ PROBLEM SOLVING 
~ CONCF.PT~ 
COMPLETED EXERCISE 
100( SUCCESS 
PARTIAL UNDERSTANDING 
\ UNSUCCESSFUL 
I ENJOYED DOING IT 
~ I DID NOT ENJOY DOING I'l 
I FOUND IT EASY 
~ I FOUND IT HARD 
I WOULD LIKE TO DO 
MO"RF. OW fllHF.~H' 
I WOULD NOT LIKE TO 
'\ DO MOR'R OF THF.SE 
I COULD UNDERSTAND 
ALT THR DTHF.C<J1TONS 
\ I COULDN'T UNDF.RSTAND ALf T'HF. DIRECTION~ 
~ 
~ 
-~ 
~ 
TJ-o· 
cD 
v· 
)>)> 
r.7J I_ 
2 w 
0 
):i 
0 
-t 
--~ rn . 
~~ 
<.. 
~tJ 
:t;Zc 
20-u 
OFT-~~r ~· 
m 
<. 
~, 
rc 
-c"U )>-
.;r 
-0 
z 
" m ~ 
}> 
7J 
A 
en 
~ 
~ 
(J) 
(: 
\1-
("f-
~ 
t1 
-
'+-) 
~ 
~ 
~ 
-1 
w 
~ 
Lr 
I~-+ 0 -t 
·~ ,,
I· ltn 
i 
~ 
~ 
0 
..... 
-
~ 
~ 
~ 
~ 
~ 
"'f::. 
w 
'\l 
I 
II 
II 
II 
'I L 
!I !! I 
I '~ 
....._ '- '- I' ....._ '-N 1v, K 1\.u ~~ ~ ~ ~ i"' N lg 
r 
~ 
-.o~ 
() ~ 
..:...~ 
~ Q, 
~~(t 
(' 
~ ~ ~ j::t. j:t: ~ ~ ~ ~ ~ l:t ncmfPUTATION 
r- ~ ~ l=t: ~~ ~ ~ ft ~ ~ tt IIPROBLEM SOLVING 
~ j::t 1,.. tt ~ ~ fr- j:t ill~ f:t llCONCEPTS 
\I\ 
' 
\ 1\ ,,,, COMPLETED EXERCISE 
lOQi SUCCESS 
IPABTIAL UNDERSTANDING 
~ ,, ,, I' I\ ,, I\ "' 1\. " ,, IIUNSUCCESSFUL 
\1\l\l\1\ 
\1\1\.1\ 
·~I 1'- ~ 
\.I 1""-i' I' I'-'' 
\. !'.," " l' \. 
' I\_ III ENJOYED DOING IT 
' 
I DID NOT ENJOY 
DOING._IT 
\ II I FOUND IT EASY 
I FOUND IT HARD 
\. II I WOULD LIKE TO DO 
MORE OF THESE 
"I'. 
"'' 
I WOULD NOT LIKE TO 
DO MORE OF THESE 
\ 
\1 1\1\l\l\1\ 
J
i ?I ~I I H 
11 I} I I :l G ' 
I ~~ ~I . I r~ I . ~ 
I ;j 
I I I I I I 
,,, 
I 
I 
\I\ I COULD UNDERSTAND ALL THE DIRECTIONS 
I COULDN'T UNDERSTAND 
ALL_THE DIRECTIONS 
~ 
w 
~ 
.$~ 
fc1 
,-I 
!l> j! 
!C/\ 
l 
f 
I l ~ I~ I~ I"' f I" lc.., ~ "' 
I 
t 1~ ~ Fo J.:o I~ 
r 
.. 
1}.1 (\\ r-
o- () 
t ( 
-.o 
C> 
: II I I I I I l I~ l=t i~ I~ I~ i~ Ft !=t t~ t~ COHPUTATION I 
r 11 1 1 1 1 1 1 1 ~ 1l 1:t 1:t ~ ,~ .1l 1~ r~ ~ IIPROBLEM SOLVING 
r 'Ill 11 =H lr lr ll I~ ~ r lr r r ,~ !CONCEPTS I ! ' I ' I I ~-1 ; I ~ I ' i I I' COMPLETED EXERCISE I 
I" II I I I I lllll' I -!-t-+-1 I 11100~ SUCCESS I 
II I I l t-+ ' 10 I I PARTT AT, UNDl<:R~TA NDTNG 
~ \ ,, I\ j'\ I\. ~ I~ " I'- '" 11 UNSUCCESSFUL 
t Ill I I I 1 I ,, I' I~ 'ftrr'' kt~NJOYED DOING IT I 
· !j,_I, ~ \ ~ I DID NOT ENJOY 
--t: I I · \ ' DOING IT 
0 
...... 
0 II 
~rr 
" 
~ 
\\1 
I 
II 
I 
I 
I 
p 
.I 
'I 
lr I 
I . 
\ 1\ I\ 1\ I\ I\ I\ I\ I\ I\ 
l 
I 
I \I 1\ I I ! I I\ I I\ 
I 
I 
'\ 
~--
\ 
\ 
~ I r ~ ! 
1 ! ~ I 
I I ~~I 
I ~ 
, r 
\ I\ I\. I\ 
\I 
I I\ 
I 
\I\ I\ 
i3"" 
10 
II> 
r 
~ 
r-
1 
\ 
I 
I 
\ 
\ 1\ 
1 (j 
fu :!') 
(\ 
:c 
~ 
I FOUND IT EASY 
I FOUND IT HARD 
I WOULD LIKE TO DO 
MORF OF THESE 
I WOULD NOT LIKE TO 
DO MORE OF THESE 
I COULD UNDERSTAND 
ALt THE DIRECTIONS 
I COULDN'T UNDERSTAND 
AT.L THE DIRECTIONS 
~ 
w 
~ 
Subtracting in a Different Way, Part 2 
We learned that we can add the same number to both the 
minuend and subtrahend in a subtraction example and we do not 
change the difference in the example. If this is true, let's see 
if we can subtract the same number without changing the difference 
in the example. 
Here is the example we want to do. 
58 
- 32 
This would be easier to do if the 32 were 30, so we will 
make the 32 a 30 and the 58 a 56. 
56 
- 30 Subtract as usual 
We 2 from both the minuend and subtrahend. Did we 
--------
change the difference in the example? 
Here is another one. 
78 
- 25 
This time we will subtract from each part. 
--------
73 
- 20 
When the same number is 
--------
Subtract as usual 
from both the minuend and 
subtrahend in a subtraction example, the difference remains the 
Here are some examples for you to try. 
68 
- 24 
99 
- 22 
87 
- 53 
85 
- 13 
49 
- 12 
76 
- 45 
59 
- 22 
47 
- 34 
We have learned that any two-place subtraction can be done 
by subtracting a number froa the subtrahend so that it ends in 
and then the amount from the minuend. 
----
Which method do you prefer? New. Old. 
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I Another Way to Do Addition 
To eliminate as much carrying as possible people started 
their addition work at the left and work toward the right which 
is just the opposite from the way we do it. 
Here is an example 
487 
943 
726 
238 
2-z--
17 
24 
2394 
Add the hundreds column. The answer is 22 or 
thousands and hundreds. Give these numbers their proper 
place value under the example. 
Add the tens column. The answer is 17 or 1 
--- ----
and 7 Give these numbers their proper place value under 
the example. 
Add the ones column. The answer is 24 or 2 
and ones. Give them their proper 'place-value' in the 
example. 
Now add these numbers and we will get the answer 2,394. 
Is this the same answer we get by adding in the regular way? 
When we add the hundreds column our answer is really 
---
not just 22. The answer to the tens column is really not 
just 17. The answer to the ones column is really 
we 
If we add these numbers 
get the 
Here 
67 
25 
75 
4296 
7284 
4313 
2007 
are some 
answer 
for you 
387 
564 
696 
7268 
4392 
7694 
2876 
2200 
170 
24 
2394 
as before. 
to try 
329 
423 
992 
--
4984 
4276 
9873 
1403 
492 
749 
624 
4286 
9842 
7629 
9070 
Do you think this would be a good way to check addition? 
Why? 
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Dividing by Two 
You have already learned that any number which ends in 
2, 4, 6, 8, or 0 is called an even number. All other numbers 
are called numbers. 
Now you are going to learn something else about even and 
odd numbers when they are divdded by 2. 
When a number can be divided by another number without a 
remainder we say it can be divided eveuly by that number. 
First let's divide these numbers by 2. 
2)48 2)85 2)149 2)264 2)41 
4)493 2)682 2)427 2)80 2)146 
Put a circle around all the examples which have a remainder. 
List the digits that the dividends of these examples end in. 
These are all numbers. 
----
Put a box around all the examples which do not have a 
remainder. List the digits that the dividends of these examples 
end in. 
numbers. 
These are all 
From this we can say that any number can be divided evenly 
by 2 if the number ends in an digit. 
Look at the examples below. Put a circle around those 
that have a remainder and a box around those that do not have 
a remainder. 
2)122 2)443 2)96 2)885 2)1044 
2)182 2)8085 2) 1242· 2)1428 2)85 
2)648 2)486 2)2221 2)666 2)40 
Now go back and do these examples and see if you marked 
them correctly. 
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CAN IT BE DIVIDED EVENLY BY FOUR? 
This will show you a way to tell if a three or four-place 
number can be divided evenly by four. First let's divide these 
numbers by 4. 
4)1384 4)2592 
These numbers.could all be divided evenly by 4 because 
there were no 
----
We know that 424 is aade up of 400 + 24. Can 400 be divided 
evenly by 4? 
----
4)400 
We know that 736 is aade up of 700 + 36. Can 700 be divided 
evenly by 4? 
----
4)'10lr 
We know that 1384 is aade up of 1300 + 84. Can 1300 be 
divided evenly by 4? 
4)1300 
We know that 2592 is aade up of 2500 +- 92. Can 2500 be 
divided evenly by 4? 
4)2500 
100 and all aultiples of 100 can be divided evenly by 4. 
Let's look at the last two digits of our numbers. 
4)24 4)36 4)84 4)92 
Can they be divided evenly by 4? 
Now do these examples. 
4)447 4)959 4)1761 4)3318 
Was there a remainder in each of these examples? 
Therefore these numbers can not be divided evenly by 4. 
We know that 400, 900, 1700, 3300 can all be divided evenly 
by four because all multiples of 100 can be. 
Now let's divide.<just the last two digits of these numbers 
by 4. 
4)47 4)59 4)61 4)18 
All these numbers have a remainder when divided by 4. There-
fore they can not be divided evenly by 4. 
From this we can say that if the last two digits can be 
divided evenly by 4, the whole number can be divided evenly by 4. 
Now look at these numbers and put a box around those that 
can be divided evenly by 4. 
4)1986 
4)484 
4)2030 
4)5796 
4)4464 
4)78947 
4)19872 
4)2532 
Go back and do these examples and see if you marked them 
correctly. 
Any number can be divided evenly by 4 if the last 
-.----
digits can be divided evenly by 
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Bere is a probl.. for obildrea wbo like to tbiak. It ls 
•err iaportaat for a scieatlat to be able to see little t~laa• 
ia bia tld.qs. Let's ... :lt J'OU are a ac:leatiat. 
Tb:la :la a &CJuare. 
D ~1• 1s 1acb lone and ------ -----iacb wide. (Use JOur ruler) 
Tk:ls la also a square. 
ftls is lacla loq aiUI 
---
___ lacb wide. (Use your ruler) 
A square :ls a fiaure tkat 
---------------------------------
Bow let's draw .... 11 ... laa:lde a square. 
Bow uar llfluares do 7011 aee :la tla:la f:lpre? If 
you ••• oalJ tour JOII baYe aot looked bard eDOUIIa• You for-
cot tbat the l•r•• block 18 alao a square. 
Tbere are r .. llJ .. uarea la tb:ls tlaure. 
---
This time let's draw more lines inside a square. Let's see 
if you can.tell how many squares there are in it altogether. 
First look hard and then tell me how many squares you see. 
If you said 9 you are not a very good scientist. 
Remember, a square is just as as it is 
so we can take two blocks at a time. 
Outline each square you see that is two blocks long and two 
blocks wide. Use a different color crayon for each. There are 
:I 
of these squares. 
How many squares are there that are three blocks long and 
three blocks wide? 
Altogether then there are squares. 
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Easy Multipliers 
Some numbers which we think are hard to multiply by are 
really very easy if we learn certain relationships about the 
numbers. Here is one of them. 
We want to do this multiplication. 
63 
x9 
We know that to multiply by 10 we can just annex a 
to the multiplicand, so 
10 X 63 : 630 
But we want to multiply 9 x 63 and 9 is less than 10. 
Therefore 9 x 63 is 63 less than 630, so we will subtract 
one 63 from 630 
630 
- 63 
Does this check with 9 x 63? 
Here is another easy multiplier 
57 
x99 
To multiply by 100 we just add zeros to the multiplicandl 
---
so 100 X 57 • 5700 
This time we want· to multiply 99 x 57 and 99 is less 
than 100. Therefore 99 x 57 is one 
will one 
-------- ------
from 5700. 
5700 
57 
less than 5700, so we 
---
Does this check with 99 x 57? 
see if you can do these examples by writing down only the 
subtraction part. 
9 X 38 = 380 
- 38 
'34r 
9 X 486 = 
9 X 627 • 
9 X 848 • 
99 X 764 = 
99 X 4982 = 
99 X 7418 = 
99 X 879 = 
Here is a hard one for you to try. See if you can do it 
999 X 4987 : 
Do you think it is easier to multiply these numbers like 
this or by the regular way? 
----
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Easy Multipliers 
Here is an easy way to multiply by 11. We want to do 
this example first in the regular way. 
76 
.Lll 
Now do you remember that to multiply by 10 we can just annex 
a to the multiplicand, so 
10 X 76 = 
----
But we want to multiply 11 x 76 and 11 is one 
----
than 
10. Therefore 11 x 76 will be one group of things more 
than 760, so we will have to ___ __ one 76 to 760. 
760 
t-__1!_ 
Does this check with your answer to 11 x 76? 
Now try this example. 
First multiply by 
to the product. 
89 
X 11 
----
and then 
89 X 10 • 890 
890 
+ 89 
the multiplicand 
Here is another easy multiplier. 
489 
X 101 
To multiply by 100 we can just two zeros to the 
----
multiplicand, so 
100 X 489 = 
But this time we want to multiply 101 x 489 and 101 is one 
than 100. Therefore 101 x 489 is 
489 things more than 48900, so we will have to 
to 48900. 
48900 
... 489 
group of 
one 489 
----
How does this check with 101 x 489? It is 
------------------
Now see if you can do these examples by writing down only 
the addition part. 
11 X 46 
11 X 982 
11 X 128 
11 X 87 
460 
. .,. 46 101 X 38 
101 X 982 
101 X 789 
101 X 76 
3800 
.,. 38 
11 X 53 101 X 482 
11 X 346 101 X 324 
This is easier than the long multiplication because we 
only have to two numbers. 
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More Easy Multipliers 
One day recently we learned au easy way to multiply by 9. 
First we multiply by -------- and then 
----
the multiplicand 
from the product. 
Today let's see if we can find an easy way to multiply by any 
two-place number which ends in 9. 
Do this example the regular way •. 
73 
X 39 
If we were multiplying by 40 instead of 39 our work would be 
easier because any even multiple of is easy to work with. 
Let's multiply by 40. 
40 X 73 : 
-----
In doing this we multiply by our tens number and then annex 
a 
-----· 
39 is one 
group of 73 things 
1 group of ·73 from 2920. 
than 40 so 39 x 73 would be one 
-----
than 40 x 73, so we would 
2920 
73 
Does this check with your answer to 39 x 73? 
-----
Try this one 
First change it to 
47 
X 29 
X 47 : 
------ -------
Then multiply by the digit of the multiplier and 
----
annex a • Next the multiplicand from the product. 
Try these examples the regular way and then check them this 
new way. 
34 
X 19 
93 
X 89 
76 
X 69 
48 
X 59 
75 
X 39 
86 
X 29 
64 
X 49 
3'7 
X 79 
44 
X 69 
52 
X 59 
Doing it this way we only have 
instead 9f getting two partial 
20 X 34 : 680 
- 34 
_______ multiplication to do 
----
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Multiplication by Two-place Numbers Ending in One 
One day recently you learned a new way to multiply by 11. 
First we multiply by and then the multiplicand 
-----
to the product. 
Today we are going to learn a new way to multiply by any 
two-place number which ends in 1. 
First, do this example the regular way. 
67 
X 31 
If we were to multiply by 30 instead of 31, our work would be 
easier because any even multiple of 
Let's multiply by 30 then. 
30 X 67 = 
----
is easy to work with. 
When doing this we multiply by our tens number and annex a 
30 is one than 31 so 30 x 67 would be one group of 
67 things than 31 x 67, so we would ________ 1 group of 
67 things to 2010 to get our answer. 
Do it in this space. 2010 
r+ __ 
Does this check with your answer to 31 x 67 when you did it 
the regular way? -------
Here is another one to try. 
73 
x___ll 
First multiply by-------- and then 
-------
73 to your 
answer. Do it in this space. 
Now do these examples, first the regular way and then check 
them the new way. 
58 
X 41 
76 
X 91 
84 
X 51 
63 
X 21 
28 
.!...1! 
40 X 58 • 
---
2320 
+ 58 
36 
X 31 
54 
X 41 
68 
X 61 
18 
X 81 
27 
X 61 
Do you think this is a good check for multiplication oy a 
two-place number ending in 1? 
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Multiplying by Eleven, Part 1 
Here is another way to multiply some numbers by 11. See if 
you can discover how it is done. 
First do these examples the regular way. 
36 
X 11 
42 
X 11 
27 
X 11 
71 
X 11 
63 
X 11 
53 
X 11 
study the products of each example and then complete the 
following statements. 
1. The ones digit of the product is the same as the 
----
of the multiplicand. 
digit 
2. The tens digit of the product is the of the digits of 
----
the multiplicand. 
3. Tbe hundreds digit of the product is the same as the 
----
digit of the multiplicand. 
Knowing the above facts do you think you could just write 
down your answer when multiplying by 11 instead of doing out the 
multiplication. 
Try this one and see 
11 X 52 • .,..-----,,--_,_-
hundreds tens 
Remember that the tens digit of the product is the 
of the other two digits. 
ones 
----
Check your answer to 11 x 52 the regular way to see if you 
understand the new way. 
52 
X 11 
way. 
Now try these examples the new way and check them the regular 
11 X 35 : 
----
11 X 24 : 
11 X 32 = ___ ....._ 
11 X 81 : 
----
11 X 54 = 
----
35 
X 11 
24 
X 11 
32 
X 11 
81 
X 11 
54 
X 11 
11 X 45 = 
----
11 X 72 • 
----
11 X 80 • 
11 X 44 : 
11 X 18 • 
45 
X 11 
72 
X 11 
80 
X 11 
44 
X 11 
18 
X 11 
This way is easier because we do not have any 
----
Do you think it will work on an example like 11 x 76? 
----
Why? Because 7 t 6 are more than .. 
----
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More Multiplication by Eleven, Part 2 
One day recently we learned how to multiply certain numbers 
by 11. The numbers were like these. 
36 
X 11 
42 
X 11 
27 
X 11 
71 
X 11 
63 
X 11 
53 
X 11 
In these numbers the sum of the digits of the multiplicand 
are all than 10. 
----
Today we are going to learn how to multiply the following 
numbers a different way. First do these examples the regular way. 
85 
X 11 
39 
X 11 
78 
X 11 
8'1 
X 11 
49 
X 11 
58 
X 11 
Next look at the multiplicand. The sum of the digits of 
each multiplicand is ___ __ than 9. 
Now study the products of each example. In each case the 
following statements are true. 
1. The ones digit of the product is the same as the ___ _ 
digit of the multiplicand. 
2. The tens digit of the product is the ones digit of the 
of the digits of the multiplicand. Look at the 
first example. 8 + 5 = 
digit of our product. 
----· 
3 is the 
-----
3. The hundreds digit of our product is one ______ _ the 
tens digit of the multiplicand. It is one more because 
we have to one from the tens column. 
----
.3'/ 
Knowing this do you tbink you could just write down your 
answer when multiplyini by 11 instead of doing out the multiplication. 
~ry this one and see. 
11 X 87 • T:h_u __ n.,d--r~e"""'dr-s- tens ones 
Remember that we must carry one to get the column. 
----
Check your answer by doing this example the regular way. 
87 
X 11 
If the number we want to multiply is in the nineties, like 
96, our left hand numbers will be because one 
---- ----
than 9 is 10. 
Try this: 11 x 96.• 
----
Now check your answer the regular way. 96 
X 11 
Here are some examples for you to do the new way and then 
check the regular way. 
11 X 47 : 
----
11 X 84 = 
11 X 68 : 
----
47 
X 11 
84 
X 11 
68 
X 11 
11 X 39 : 
11 X 87 : 
11 X 77 = 
----
----
----
39 
X 11 
87 
X 11 
77 
X 11 
59 64 
11 X 59 = X 11 11 X 64 = X 11 
- --
98 78 
11 X 98 - X 11 11 X 78 = X 11 
-
-- --
Now you know how to multiply any two-place number by 11. 
Do you think it is quicker? 
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Checking Multiplication 
This is a way to check multiplication. We know that multi-
plication is a quicker way of doing when all the addends 
are 
5 X 
Here is the example we want to do. 
:Since 9 is made up of 
4·8 will be the same as 
Let's try it and see. 
48 48 
X 4 X 5 
192 240 
48 
X 9 
4 plus 5, do you think that 4 x 48 plus 
9 X 48? 
192 48 
t240 X 9 
432 432 
When we have 4 groups with 48 in each group plus 5 groups 
with 48 in each group, we have the-------- amount as we do when 
we have 
----
groups with 48 in each group. 
9 is also made up of 3 ~ Try these two numbers and 
see if they work. 
48 
X 3 X 
-----
48 48 
X 9 
Now you choose both numbers yourself and see if it still works 
Just remember that the numbers must equal 9 when they are added 
together. 
9 = 
----
48 48 
X 
D:id it work? 
-------
+ ___ _ 
48 
X 9 
Here is an example with a larger multiplier. See if this way 
of checking works with it. 
24 = 15 + 9 
76 
X 15 
24 = 11 ... 
76 
:iU 
76 
X 9 
----
76 
X 11 X 
76 
Use different combinations each time. 
24 • 
----
+ ___ _ 
76 76 
X X 
24 = 
----
+ ___ _ 
76 76 
X X 
+ 
+ 
Any multiplication can be checked by separating the multiplier 
into an.y two numbers which when together will 
the multiplier. 
Check these multiplication examples this new way. 
' 87 86 86 
X 7 '1 = + X X + 
--- -- -- --
49 49 49 
X 32 32 = + X X + 
-- -- -- --
.393 393 393 
X 19 19 = X X + 
-- -- --
75 75 75 
X 42 42 = + X X + 
-- -- --
624 624 624 
:X: 75 75 = + X X + 
-- -- --
945 945 945 
xl24 124 = t X X + 
Give a rule for doing this type of multiplications. 
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Another Way to Do Multiplication 
If you want to multiply a number by 24 the only way you could 
do, unless you had learned the tables that high, would be to set 
down the example in the regular way and work out the multiplication. 
Today you are going to learn how to do certain examples in 
such a way that you can do all or part of the work in your head. 
Let's do this example in the regular way first. 
47 
X 24 
Now can you think of two numbers which when multiplied together 
will equal 24. 
6 X = 24 
If we multiply 6 x 47 and then multiply the product of this 
by 41: do you think our answer will be the same as the answer you 
got when you did the example in the regular way. 
Try it in this space and see, 
6 X 47 = 282 4 X 282 = 
Let's think of two other numbers which when multiplied togetheJ 
will equal 24. 
8 X = 24 
----
Now try the example with these numbers. 
8 X 47 = 376 3 X 376 • 
How does this check with your other answers? They are 
----
you kaow tbat J•• caa ••• t~ree or aere aaabers tocetber 
to set a total. Yea caa also aaltiplJ tbree or .. re aaabers 
tocetber to cet a predact. we are reallJ doiac tbis. 
6 X 47 X 4:--- 8 X: 47 X: 3 II 
---
28 
56 
• 92 
-
Just as ia additioa it .... aot .atter whicb wa7 JOU add 
so ia aaltiplicatioa it does .. t .atter wbicb waJ JOa aaltiplJ. 
Ia addition JOU caa ••1 
28 + 56 t 92 or 5t ~ 92 t 28 or 92 + 56 t 28 
aDd your answer will alw•J• ~ tile saae. 
In aultiplicatioa , .. oaa saJ 
6 X 4 t 47 Or 47 X 4 X 6 Or 4 X 47 X 6 
aad JOUr aaswer will alwara lMt tile 
---
TrJ tbese exa-.les, first the recular waJ aad check tb .. 
tbia aew WAf• ........ r to .. parate the aultiplier iato aa7 two 
DUII'-ers wbicb wlaea altipl:l.ed tecetlaer will eqaal tile aultiplier. 
35 
X 21 7 X 
-
= 21 7 X 35 : 245 3 X 245 • 
---
29 
X 15 
-
41 
X 36 
56 
X 14 
-
J 
9? 
67 
X 72 
In many cases there will be more than one set of numbers 
that will work. They are all correct just as long as they equal 
the multiplier when multiplied together. 
Do you think this will work with all numbers? 
-----
Can you separate 17 or 19 or 29 or 43 into two numbers, 
I 
other than 1 and the number, which will equal them when multi-
plied? 
Therefore, this will work only with certain numbers. 
Do you think it is a good way to check multiplication? 
----
Why? 
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Another Way to Multiply by Five 
Here is another way to multiply a number by 5. See if you 
think it is easy. 
a 
We want to do this example in the regular way. 
36 
X 5 
We know that to multiply a number by 10 we can just annex 
to the multiplicand, so 
10 X 36 = 
But we only want to multiply by 5. Ten is times 
5, so 10 x 36 would be times 5 x 36. In order to get 
the answer to 5 x 36 then we would have to 360 by 2. 
----
Do this work in the space below. 
Does your answer check with your answer to 5 x 36? 
----
When we multiply a number by 2 and then divide the product 
by 2 our answer will be the 
To multiply by 5 we can just multiply by 10 which is 
x 5 and then our answer by • 
----
Try these examples both ways and see if your answers check. 
47 
X 5 10 X 47 = 470 2)470 
486 
X 5 10 X 486 = 2) 
Now multiply by 10 in your head and just do the division 
on the paper. 
91 
X 5 
-
24 
X 5 
334 
X 5 
542 
X 5 
This way of multiplying by 5 is easy because 
--------
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Multiplying by 25 in a Different Way 
This exercise will show you a new way to multiply by 25. 
How many groups with 25 in each group can you make from 
100 things? (Think how many quarters are there in 
----
$1.00) In other words 100 is times 25. 
We want to do this example the regular way first 
48 
X 25 
To multiply any number by 100 we can just annex 
zeros to the multiplicand, so 
100 X 48 : 
----
But we want to multiply by 25 only. 100 is 
----
25, so 100 x 48 would be times 25 x 48. 
To get the answer to 25 x 48 then we would have to 
4800 by 4. Do this work in the space below. 
times 
Does this check with the regular way of multiplying by 
25? 
When we multiply a number by 4 and then divide the product 
by 4 our answer will be the 
way. 
Try these examples, first the regular way and then the new 
47 
X 25 100 X 47 : 4)4'700 
On the rest, do the multiplication in your head and then 
divide by 4. 
63 
X 25 
196 
X 25 
98 
X 25 
726 
X 25 
34 
X 25 
This way is quicker than the regular multiplication by 25 
because we are dividing by a place number instead of 
----
multiplying by a place number. 
----
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Multiplying Two Teen Numbers 
Here is a way to multiply two teen numbers like 
17 
X 18 
-
First let's do the multiplication out by setting down the 
whole value of each multiplication in the table below. 
Steps 
1 
2 
3 
8 X 7 = 
8 X 10 • 
10 X 17 = 
Add 
Hundreds 
1 
3 
Tens 
5 
8 
7 
0 
Ones 
6 
0 
0 
6 
Look at the example now. Add the multiplicand and the 
ones figure of the multiplier. 
17 +- 8 = 
Multiply this by 10 and then compare this answer with the 
sum of steps two and three of the table. 
If we 
10 X 25 = 
Our answers are the 
56 is the product of the 
----
170 
t- 80 
digits in the example. 
this to the product of 10 x 25 we get the same 
----
answer that we have in the table. Do the work in this space. 
Are the answers the same? 
Now try this example. 15 
X 19 
Add the multiplicand and the ones digit of the multiplier 
r 9 = 
----
Multiply by 10 X 10 = 
Add the product of the ones digit 9 x 5 = 
------ ~ -------- .. 
Does this check with the regular way? 
-------
For this one you ought to be able to do most of the work in 
your head. Wri·te down only the last addition. 
Think 12 r 1, times 10 ••• 
12 
X 1'7 
. . . . . . . . . . = • • • • 
Think 7 x 2 • . . . . . . . . . . . . . . . . . . . . . . 
Add 
Does your answer check with the regular way? 
190 
14 
Now do these, first our new way and then the regular way. 
15 
X 14 
16 
X 19 
12 
X 17 
18 
X 15 
13 
X 14 
19 
X 12 
16 
X 13 
17 
X 15 
Do you think it would make any difference if we added 
the multiplier to the ones figure of the multiplicand and 
then proceeded in the same way? 
Try this one both ways. 
14 * 8 = 
18 
X 14 
18 * 4 = 
Multiply both by 10 and add the product of the ones digit 
to each. 
Are the answers the same? 
This works because in our first addition our totals were 
the 
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Magic Squares, Part One 
This is a magic square. See if you can discover why it 
is called a magic square. 
I 6 . .. ·····-···--1 8 
~--c --
7 5 :.3 
. 
2 9 4 
Add each row across. The sum of each row is 
Add each column down. The sum of each column is 
Add each diagonal (from the upper left corner to the lower 
right corner, 6 t 5 + 4, and from the upper right to the lower 
left corner 8 + 5 r 2). The sum of each is 
..... 
A magic square is a square in which the numbers are placed 
in such a way that the sum of the numbers in each row, in each 
column and each diagonal (from an upper corner to the opposite 
lower corner) is always the 
----
Look at this squar~ and see if it is a magic square. 
8 9 4 
3 7 11 
10 5 6 
Each row, each column and each diagonal adds to 
----
so we say this is a magic square of 
Is this a magic square? Be sure to add each row, 
----
each column and each diagonal before you write your answer. 
8 I 2 5. 
'! 
' 
4 I 7 1 l 
--~" 
3 6 9 
. 
Magic squares do not always have to have three numbers in 
each direction. They can have four or more numbers and still 
be magic. 
Let's look at these two and see if they are both magic • 
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Making a Magic Sq~are, Part Two 
How would you like to ma~e some magic squares today? 
First study this magic square. 
6 1 8 
... 
-
7 5 3 
'" - . 
2 9 4 
Each row, each column and each diagonal adds up to 
----
It is a magic square of There are numbers 
in each row, column and diagonal. The number in the middle box 
is 
15 + 3 = 
Now study this magic square. 
5 2 il 
12 6 0 
1 10 7 
This is a magic square of 
The number in the middle box is 6. 
There are numbers in each row, column or diagonal. 
18 ' 3 = . 
From this we can say that the number in the middle box is 
equal to tbe sum of a column row or diagonal divided by 3. 
Now let's see if you can make your own magic square from 
this one that has been started. 
11 
2 
8 
11 .,. 2 + 8 = , this will be a magic square of 
----
21 .!. , 3 = this is the middle number, so put it in 
the middle block. 
8 + 7 + = 21, this will be the number in the upper 
right box. 
11 t + 6 • 21 
You have most of the numbers, now see if you can finish 
this magic square. 
Try to finish this square so it will be magic. 
! 
6 7 11 
6 + 7 ~ 11 = This will be a magic square of 24. 
----
The middle number will be 24 : 3 = 
11 .,_ 8 + = 24. The number in the lower left hand 
----
box will be 5. 
Now finish it yourself. 
This time I am going to give you the middle number and only 
two other numbers. See if you can finish it so it will be magic. 
14 
'.._, 
11 
·-
16 
._, 
3 x 11 = , so this will be a magic square of 
Each row, each column and each diagonal will add up to 33. 
14 + ..,. 16 = 33 
----
.. 
3 + 11 + 
- 33 
Now you finish it. 
On these I am not going to give you any help. 
• 
18 11 16 20 
30 
2'7 
The sum of each row, column or diagonal must.add up to a 
number that can be divided evenly by 3. 
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THIRDS 
Color a third of the box green. Color a third of the string green. 
r 
When we out sometbing in thirds, we make equal pieces. 
-----------------------------------------. 
Here is a ruler. 
Color a third of it blue. 
ld I I ~l . ;] J.----=-..$1 J 
How many littte blocks Jid you color? . ~----~~ 
-
There are how many blocks in all? 
A third of 6 things are • 
When we want to take a third of a group of things, 
we first make equal groups. 
Here are some stars. 
Let's make 3 equal groups. I We put one on this side, 
)f. 
one in the middle, II 7 
one on the other side, 
one on this side, 
one in the aiddle, 
one on the other side, We have equal groups. 
until all the stars are used. There are in each group. 
One third of 9 is • 
Here are 12 balls. 
Let's divide them into thirds. 
Take 3 crayons - a red 
a blue 
a green. 
1. Put a red X on one. 
2. Put a blue X on another. 
3. Put a green X on another. 
1. Put a red X on another. 
2. Put a blue X on another. 
3. Put a green X on another. 
Keep doing this until all the balls have an X. 
balls have red X's. One third of 12 balls is 
balls have blue X's. One third of 12 is • 
balls have green X's. 
When we want one third of a group, we take every third one. 
When we want one third of a group, we divide the large group 
into three equal smaller groups. 
Put a red X on one third of the things in each box. 
Put a blue X on one third of the things in each box. 
Put a green X on one third of the things in each box. 
There are 18 boxes. 0 0 tJ tJ D 
We put blue X's on boxes. 
D 
We put red X's on boxes. 0 0 D no o 
Cl 0 0 0 
/J.2,. 
balls. 
0 
0 
We put green X's on boxes. 
One third of 18 boxes is boxes. 
One third of 18 is 
There are 9 flowers. ~ We put red X's on flowers. 
We put blue X's on flowers. 
We put green X's on flowers. 
One third of 9 flowers is flowers. 
One third of 9 is • 
We want to find one third of 15. 
Draw 15 pencils. 
Put red X's on a third of the pencils. 
Put blue X's on a third of the pencils. 
Put green X's on a third of the pencils. 
One third of 15 pencils is 
One third of 15 is 
Find a third of these numbers. 
6 
pencils. 
~ ~ ~ 
~ ~ ~ 
~ ~ 
3 
One third of 6 is One third of 3 is 
Find a third of these numbers. 
21 12 
One third of 21 is One third of 12 is • 
When we want to divide a group of things into thirds, we make 
When we want to take one third of a group of thingst we take 
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FOUiltJBS 
Divide the box into fourths. Divide the circle into fourths. 
Color one fourth red. Color one fourth green. 0 [ 1 
When we cut something into fourths, we make equal pieces. 
----
Here is a ruler. 
Divide it into fourths. 
Color one fourth blue. 
11 21 31 41 sj 61 71 sl 91 101 111 1~ 
How many little blocks did you color? 
There are how many blocks in all? 
One fourth of 12 things is things. 
When we want one fourth of a group of things, 
we make equal groups. 
Here are some boxes. 
Let's divide the group of boxes into fourths. 
coco 0 D Q 0 
There are boxes in each group. 'i' " ?\, ~, 1' 1' 1\ ~. 
CJ C1 0 c CJ a 00 There are boxes in all. a a 0 0 0 ~ T c One fourth of 16 boxes is boxes. J, J J 
' 
~ ~ 
a 0 r.J 0 0 1:1 0 0 
One fourth of 16 is 
Here are 8 balls. 
Let's divide them into fourths. 
Take four crayons - a red, a blue, 
a green, and a purple. 
1. Put a red X on one ball. 1. Put a red X on another. 
2. Put a blue X on another ball. 2. Put a blue X on another. 
3. Put a green X on another ball. 3. Put a green X on another. 
4. Put a purple X on another ball. 4. Put a purple X on another. 
balls have red X's. Every fourth ball has a red X. 
balls have blue X~s. 
balls have green X's. 
balls have purple X's. 
Every fourth ball has a blue X. 
Every fourth ball has a green X. 
Every fourth ball has a purple X. 
One fourth of 8 balls is balls. 
One fourth of 8 is • 
Put a red X on one fourth the plants. 
Put a blue X on one fourth the plants. 
Put a green X on one fourth the plants. 
Put a purple ! on one fourth the plants. 
There are 4 plants. 
We put a red X on plant. 
We put a blue X on plant. 
We put a green X on plant. One fourth 
We put a purple X on plant. One fourth 
of 4 plants is 
of 4 is • 
pla 
We want to find one fourth of 20. 
Draw 20 lines. 
Put a red X on one fourth of the lines. 
Put a blue X on one fourth of the lines. 
Put a green X on one fourth of the lines. 
Put a purple X on one fourth of the lines. 
One fourth of 20 lines is lines. 
One fourth of 20 is • 
Find one fourth of these numbers. 
32 28 
One fourth of 32 is • One fourth of 28 is • 
When we want to divide a group of things into fourths, we make 
When we want to take one fourth of a group of things, we take 
every 
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Dividing by Three 
Let's take a look at the three's table: 
1 X 3 • 3 3 • 3 Add the digits of each product 
together and notice the answers. 
2 X 3 = 6 6 = 6 
3 X 3 = 9 9 • 9 
4 X 3 • 12 1 ... 2 • 3 
5 X 3 = 15 1 + 5 - 6 
6 X 3 • 18 1 + 8 • 9 
7 X 3 • 21 2 t 1 • 
8 X 3 • 24 2 ":' 4-= 
9 X 3 = 27 2 + 7 • 
10 X 3 
- 30 3 + 0 • 
11 X 3 = 33 3 + 3 = 
12 X 3 36' 3 + 6 -
-
-
The sum of the digits of each product of 3 is or 
Add the digits of 948 together: 
9 
4 
8 
9 1- 4 + 8 = 21 
Divide 3)948 
Add again until you get a one digit 
number: 
2 + 1 = 
---
Does it come out evenly? 
---
Add these digits together: 
8 + 5 + 2 = 15 
Now divide by 3: 
3)852 
Does it come out evenly? 
Add these digits together: 
l999( 9 r 9 + 9 = 
---
2 + 7 = 
---
Now divide by 3: 
3)999 
Does it come out evenly? 
---
Any number can be divided by 3 evenly if the sum of its 
digits are , or 
--- ---- ----
Which of these numbers can be divided evenly by 3? 
1) 369 2) 487 3) 3596 4) 4656 
---
Divide to see if you were right: 
3)369 3)487 3)3596 3)4656 
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Dividing by Nine 
Here is the nine's table: 
Add the sum of the digits of each product. 
1 X 9 • 9 9 - 9 
2 X 9 = 18 1 + 8 • 
3 X 9 = 27 2 + 7 • 
4 X 9 = 36 3 + 6 • 
5 X 9 = 45 4 + 5 -
6 X 9 • 54 5 + 4 • 
7 X 9 • 63 6 + 3 = 
8 X 9 = 72 7 + 2 -
9 X 9 • 81 8 + 1 -
10 X 9 = 90 9 + 0 -
11 X 9 = 99 9 + 9 • 1 + 8 = 
12 X 9 = 108 1 + 8 = 
The sum of the digits of a multiple of nine is always 
Add these digits together: 
4 
1 
... 4 
Now divide by 9: 
4 .,.. 1 + 4 • 9 
9)414 Does it come out evenly? 
Which of these numbers can be divided evenly by nine? 
1) 621 2) 634 3) 723 4) 522 
--- ---
Divide: 
9)621 9)634 9)723 9) 522 
Were you right? 
Any number can be divided evenly by nine if the sum of the digits 
equals 
Add these digits together: 
149771 4 Add the digits of the sum: +- = 
9 
7 Did you get 9? 
.,.7 
Divide: 
9)4977 Does it come out evenly? 
---
Which of these numbers can be divided evenly by nine? 
1) 6573 2) 45863 3) 2583 4) 6782 
--- ---
Divide: 
9)6573 9)45863 9)2583 9)6782 
Were you right? 
----
If the sum of the digits of a number can be divided evenly 
by 9, then that number can be divided by also. 
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Fun with Numbers 
Let's take the number 24 
Multiply it by 2 
Add 18 to the product 
Divide the sum by 2 
Subtract the number we started with 
What is the answer? 
Take the same number 
Multiply it by 2 
2r--- Divide the product by 2 
What is your answer? 
When you multiply a number by 2 and then divide your 
product by 2, the answer or quotient will be 
----
Try this with some numbers of your own to see if it is 
always true: 
5 
- 5 
x2 2) 
295 
- 295 
x2 2) 
38 
- 38 
When you subtract a number from itself what do you always 
get for your answer? 
----
Multiply 24 X 2 
Add 16 
Divide by 2 
Subtract the number you started with (24) 
Is your answer 8? 
Multiply 24 x 2 
Add 14 
Divide by 2 
SUbtract the number you started with 
Is your answer 7? 
Choose a number 
Multiply it by 2 
Add 12 . 
Divide by 2 
Subtract the number you started with 
Is your answer 6? 
Can you explain why your answer was 6? 
Choose any number 
Multiply it by 2 
Add any even number 
Divide by 2 
Subtract tbe number you started with 
What is your answer? 
Choose any number 
Multiply. it by 2 
Add the same number you added in the last exaaple 
Divide by 2 
subtract the number you started with 
Did you get the same answer as in the last example? 
Why? 
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Grade Five Activities 
1. A New Way to Add Long Columns • • • • • • • • • • • 
2. SUbtracting Nine 
• • • • • • • • • • • • • • • • • 
3. SUbtracting without Borrowing • • • • • • • • • • 
4. Multiplying with Lattices, Part I •• • • • • • • • 
s. Multiplying with Lattices, Part II • 
• • • • • • • 
6. 
s. 
9. 
10. 
Checking Multiplication in Two Steps • • • • • • • 
Multiplying without Carrying • • • • • • • • • • • 
A Different Way to Multiply, Part I • 
A Different Way to Multiply, Part II 
The scratch Method of Multiplication 
• • • • • • • 
• • • • • • • 
• • • • • • • 
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• • • • • • • • • • • • • • How Ethiopians Multiply 
Extending the Tables • • • • • • • • • • • • • • • 
Multiplying Two Place Numbers • • • • • • • • • • 
Multiplying Even and Odd Numbers • • • • • • • • • 
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An Easy Way to Multiply by Eleven, Part II 
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Multiplying by 25 ••• • • • • • • • • • • • • • • 
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• • 
22. Dividing by Four • • • • • • • • • • • • • • • • • 
23. Dividing by Six • • • • • • • • • • • • • • • • • • 
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The bottoa aost figure is 
-----
The right hand digits above tbe bottoa figure in order are 
____ , 
----· 
The total sua therefore is • 
----
lfow let us find the answers to the exaaples on this page 
by this new aethod. 
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SUbtracting Kine 
Kine is bow aucb less than ten? 
Nineteen is bow aucb less than twenty? 
----
Twenty-nine is bow aucb less than thirty? 
Thirty-nine is how aucb less than forty? 
Subtract these easy exaaples: 
15 
- 9 
12 
- 9 
38 
- 9 
43 
- 9 
25 
- 9 
----
----
Bow aucb aore is the nuaber in the one's place in each 
reaainder than the nuaber in the one's place in each ainuend? 
Do the exaaples again. This tiae add one nuaber to the 
nuaber in the one's place in the ainuend to get the reaainder 
in the one's place. Don't forget to borrow. 
24 (1)4 ~ 1 • 5 
- 9 
~ 1 - 0 • 1 
15 
- 9 
12 
- 9 
38 
- 9 
43 
- 9 
25 
- 9 
Now let's try soae harder exaaples: 
48 
- 29 
56 
- 19 
-
245 
- 9 
384 
- 49 
685 
- 579 
We can subtract nine in this aanner no aatter where the 
nine appears in the ainuend. Try these; 
185 
- 92 
256 
- 199 
368 
- 194 
1462 
- 939 
Why can we subtract 9 by adding one to the top nuaber? 
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Subtraction without Borrowing 
Suppose you wanted to subtract this exaaple, but you didn't 
know how to borrow, could you do it? 
148 
- 39 
Before you try let's take a look at soae other nuabers. 
8 
What is the difference between 6 and 8? - 6 
-
If we add 4 to the 6 and 4 to the 8 what two new nwabers do we haYe? 
and 
-------- --------
What is the difference between 12 and 10? 
12 
- 10 
Is the difference between the two sets of nuabers the saae? 
-----
What is the difference between 50 and 25? 50 
- 25 
55 
Add 5 to each nwaber. Is the difference still the saae? - 30 
Did you borrow to subtract 25 froa 50? 
Did you borrow to subtract 30 froa 55? 
----
lfow let's try subtractiq our original exaaple without borrowing. 
What is the saallest nuaber you can add to 39 so 
that you can subtract without borrowing? ____ __ 
Add that nuaber to 39 (the subtrahend), and then 
add it to 148 (the ainuend) 
lfow subtract. 
Check by borrowing. 
Do these exaaples without borrowing: 
297 
-48 
356 
- 149 
Check with borrowing 
297 
-48 
356 
- 149 
582 
- 456 
582 
- 456 
965 
- 897 
965 
- 897 
3463 
- 2700 
3463 
- 2700 
If you add the saae nuaber to both the subtrahend and the 
ainuend, the difference will still be • 
----
Do you find it easier to subtract these exaaples with borrow-
ing or without borrowing? ----
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IUltiplJing with Lattices 
In olden tiaes people would aultiplJ larger nuabers by using 
lattices. The picture below shows how a lattice was used to 
aultiply 34 bJ 26. 
TIID 
T 
MO'I 
34 
lC: 26 
-ml 
68 
"'"'!!I 
The nuaber to be aultiplied, 34,is written at the top of the lat-
tice. The aultiplier, 26, is written at the right. 
When people aultiplied in this waJ, theJ kept each part of 
the answer in its right place. And that is the iaportant thing 
to do. Can you figure out bow we got 884? 
A. 
studJ these lattices and coaplete the work. 
s 
Tbe product of A is -----· 
The product of B is -----· 
Check your answers. Bow can JOU be sure that JOur answers 
are right? 
/7S' 
Find the followinc products first by using lattices and 
then by the way we use at school now: 
23 X 48 
96 X 75 
69 X 54 
Which way is quicker and siapler? 
-----
Why? 
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IUltiplyinc with Lattices 
Part II 
We know that a lattice is a fraaework of crossed strips which 
was used in the olden days for aultiplication. We have also seen 
bow to aultiply two-figure naabers by this aethod, but do you 
know that we can also aultiply three-figure nuabers the saae way? 
Study this lattice and see how the people aultiplied three-
figure nuabers long ago. 
TBD' OUR WAY MOW 
934 
X 314 
3736 
934 
2802 
293276 
In aultiplying 934 x 314 by using the lattice aethod, you 
will notice that we first aultiplied 934 x 3, then 934 x 1, and 
finally 934 x 4. 
··"····· 
When we aultiplied in this way, we kept each part of the 
answer iQtits right place. And that is the iaportant thing to do. 
I", 
.2 
() 
See if you can fill in the eapty places of this lattice: 
TBD . OUR WAY NOW 
634 
X 343 
1929 
2572 
1929 
220549 
We do the saae thing today when we aultiply. The only 
difference is that we do it in a stapler way. 
Try to do another. Fill in the spaces left blank in the 
lattice. 
I 
? // 
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I ? IJ 
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Multiply 747 X 394 and 843 x 711 using 
7 4 7 8 
Mow do these exaaples the recular way. 
747 
X 394 
843 
X 711 
.,;.·· 
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the lattice aetbod. 
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Which way is easier?---- Why? _____ .J ______________ __ 
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Checkinc Multiplication in Two Steps 
Below each of the following nuabers write two one-dicit 
nuabers which will give you that nuaber when aultiplied together: 
Bxaaple 
24 
6 X 4 • 24 
-
-
56 
X 
-
45 
X 
-
• 56 
• 
-
36 
X - 36 
- -
72 
X • 
- - -
We call this factoring. 6 and 4 are the two factors of 24. 
What are t~e two factors of 56? Of 36? 
Of 45? 
-
Bob aultiplied t~is exaaple: 
54 
X 35 
-270 
162 
IiiO 
Explain what Bob did: 
Of 72? 
Then he checked it like this: 
54 
X 7 
378 
X 5 
'ii9o 
Do the following exaaples and check thea the way Bob checked his: 
83 
X 24 
Check 2875 
X 16 
3752 
X 45 
Check 
Wben we aultiply the aultiplicand by one factor of the 
aultiplier and then aultiply that product by the other factor 
of the aultiplier, we cet the saae answer we would 1et if we 
aultiplied the aultiplicand by -----------------------------· 
Kext Bob wanted to check this exaaple, but when he looked 
at the aultiplier he saw that it was. not a product of two nwabers! 
Be could not factor 29. Be thoucht and thou1ht and finally he got 
an idea. This is how he did it: 
34 
29 
306 
68 
iii 
Wbat was Bob's idea? 
34 
7 
238 
4 
i52 
34 
iii 
What did be do in the third step? 
Why did he have to do it? 
Let's try soae exaaples like the one Bob just did: 
45 
X 17 
Check 89 
X 53 
Check 
Do you like this war of checkin& aultiplication? --------
Would. you like to do your aultiplication this war all the tiae 
instead of usinc it just as a check? -------- Why? 
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75 
X 57 
-n! 
375 
-4275 
IUltiplJiDI without Carrrinc 
Wben we aultiplJ tbis nuaber we actuallJ aultiplJ 
four tiaes. 
1) 5 
X 7 
-
2) 70 
X 7 
-
3) 5 
X 50 
-
4) 70 
X 50 
-
7 (ones) x 5 (ones) = 35 
7 (ones) x 7 (tens) • 49 (tens) 
5 (teas) x 5 (ones) • 25 (teas) 
5 (teas) x 7 (tens) = 35 (hundreds) 
75 Iastead of aultiplyiac with oarrrinc as we usu-
x 57 
~ allJ do, let's aultiplJ each part separatelr. 
490 
250 Xow add all the partial products. 
3501 
75 
57 
Do the two aaners check? 
----
Since zero is a place holder, can we place our last 
/9/ 
(35)35 partial product 35 (hundreds) beside our first partial 
product without chaaciac tbe Yalue of either? 
---
75 Bext, aultiplJ 7 x 7 (tens) aad 5 (tens) x s. 
X 57 
iii5 Add the partial products. 
49 
25 Does the aaswer still ooae out the saae? 
----
•otice the a-ape of the partial products. We could call 
it an "inYerted (upside dewa) prraaid." 
Try these exaaples in the saae way: 
34 
X 95 
-
63 
X 87 
45 
x86 
Check by regular aultiplication: 
34 
X 95 
63 
X 87 
Did you get the saae answers? 
45 
X 86 
78 
X 95 
-
78 
X 95 
-
Bow is the new aethod different froa regular aultiplication? 
Wkich aethod do you prefer? 
------------------ Why? 
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12 , 
X 33 
' 
12 
X~ 
~ 
A Different Way to Multiplf 
Part I 
Step I. MUltiply the ones. 
3 X 2 • 6. Write the 6. 
Step II. Croas aultiply. 
3 x 1 (tens) • 3(tens). 3(tens) x 2 • 6(tens). 
Add the two products. 3 + 6 = 9 (tens). 
12 Step III. IUltiply the tens. 
t 
x 33 3 (tens) x 1 (ten) • 3 (hundreds). 
396 
Try the saae exaaple by regular aultiplication: 
12 
X 33 Do you get the saae answer? 
-------
lhat do we do in the second step of the new way to aultiply 
so that we don't have a partial product? 
----------------------
Why does this new aethod work? 
Study the plan: 
® ~~® 
~ 
Do the following exaaples, first by the new aethod of 
aultiplication and then by the regular aethod: 
22 
X 22 
11 
X 14 
-
22 
X 22 
11 
X 14 
-
Do your answers check? ----
15 
X 11 
-
12 
x33 
15 
X 11 
12 
X 33 
-
/9,7 
Bow are the steps of this kind of aultiplieation different 
froa regular aultiplication? ----------------------------------
Which aethod do you think is easier? 
---------------------
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Part ll 
caa we do urdu ua~~tl•• ttr thla an aetlaocl? Let' • 'ti'J ... : 
38 
t 
X 24 
4 
-· 
31 
t 
xM 
-864 
Step 1. JkltlplJ the onea. 
4 a 8 • 14. 171te 4(oaea) aDd oarrJ l(teaa) 
ftep II. Creea •1t1p1J. 
4 x 3 (teae) • ia (te .. ). 
3 (tea&) X I a 11 (teas). 
Add til• two product& aad tlae aaaber JOU 
11 (teu) + .U(teas) + 2(teas) • 18 (teas). 
Write ~ 8 ia tea'e place and carr, til• 3 
(Jaaadr••>· 
ltep 111. 1Rlt1JIJ tlae teaa. 
I (teas) • I (teas) • 6 (buadreda) 
... add .._ ..aber 708 carried (3) to tbe 
. ( .......... ,. 
6 + a • a (lauadreda) 
Write tlae I ia baaadred'a place. 
e~a.- bJ rep.lar •ltf.plioatloa: WlaJ does tbla aew •tbod 
work out? 
38 
X 14 
Do the followinc exaaples, first by the new aethod of 
aultiplication and then by the regular aethod: 
12 
X 14 
-
34 
X 18 
-
12 
X 14 
-
34 
X 18 
-
33 
X 22 
-
46 
X 68 
-
Do your answers check? 
------
33 
X 22 
46 
x68 
Bow are the steps of this kind of aultiplication different 
fr·o• regular aultiplication? 
Which aethod do you tkink is easier? 
-----------------------
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The Scratch 8ethod of 8ultiplication 
Did you know tbat we can aultiply froa left to richt, instead 
of froa richt to left? 
Let's take an exaaple: 
75 
X 56 
-
Multiply it the usual way 
Kow, let's aultiply froa left to right 
75 
X 56 
~ 
25 
42 
30 
UtRJ 
1. MUltiply 5 (tens) x 7 (tens). Write the 
product 35 (hundreds) in its proper place. 
(the 3 in thousand's place, the 5 in 
huadred's place). 
2. IUltiply 5 (tens) x 5 (ones). Write the 
product 25 (tens) in its proper place. 
(the 2 in hundred's place, the 5 in ten's 
place). 
3. IUltiply 6 (ones) x 7 (tens). Write the 
prodact 42 (tens) in its proper place (the 
4 ia hundred's place, th• 2 in ten's place). 
4. Multiply 6 (ones) x 5 (ones). Write the 
product 30 ones in its proper place (the 3 
in tea's place, the 0 in one's place). 
5. Add the partial products to get the quotient. 
Does this answer check with your other answer? 
----
Bow aany partial products are there? 
----
Let's trJ the saae exaaple bJ the SCRATCH aethod. 
75 
X 56 n, 
75 
X 56 
Dr 
7 
WhJ do we write 
"7" below the 5 
when we scratch 
the 5? 
75 
X 56 
Dr 
~{7 
WhJ do we scratcb 
the 3 (tlao·aaaads) 
and aake it a 4? 
75 
X 56 
Dr 
11 
4%00 
2 
What is tlae 
product? 
----
MaltiplJ 5 (tens) x 7 (tens). Write the 
product 35 (hundreds) in its proper place. 
IUltiplJ 5 (tens) x 5 (ones). Our product 
is 2 (hundreds) and 5 (tens). Let's put 
the 5 in ten's place. We can't pat the 2 
in haadred's place because we alreadJ have 
the aaaber 5 there. Instead, let's SCRATCH 
(cross out) the 5 (hundreds) and put a 7 
below it. 
3. MaltiplJ 6 (ones) x 7 (tens). Our product 
is 4 (hundreds) and 2 (tens). Do we alreadJ 
baYe a auaber ia hundred's place? 
scratch it. Add the 4 to it. 7 (~i~u~aa9r~eds) 
- 4 (bandreds) = ~andreds). Scratch 
the 3 (thousaads) and aake it 4 (thousands). 
Scratch the 5 (tens) and write 7 in tea's 
place. 
4. MultiplJ 6 (ones) x 5 (ones). Our product 
is 30 (ones) or 3 (tens) and 0 (oaes). 
Write the 0 in one's place. Scratch the 7 (teas) and add the 3 (tens) to it. Write 0 
in tea's place and carrJ the 1 to hundredS• 
place. Scratch the 1 in hundred's place 
and add 1 to it. 
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The Duplation and •ediatioa Method of Multiplrinc 
This is aa old Biadu-Arabic war of aultiplrinc. Duplation 
aeans doubling. Mediation aeans halving. 
Take this exaaple: 
6 
X 8 
-
Double the aultiplicaad: 6 x 2 • 12 
Balf tbe aultiplier: x 8 f 2 = 4 
Kow aultiplJ the results: 
Are the two answers the saae? 
Do this exaaple 
25 
X 12 
----
Double the aultiplicand: 25 x 2 • 50 
Balf the aultiplier: x 12 + 2 = x6 
llultiply: 
Double the aultiplicaad aaain: 50 X 2 • 100 
X 6 f 2 • X 3 Balf the aultiplier aaain: 
Are all the products the saae? 
-----
The two auabers we aultiplf together are called factors 
of that product. Bence, 25 and 12, 50 and 6, 100 and 3, are 
factors of • 
-----
If we double one factor of a product and half the other 
factor, the product will ----------------------------------· 
I 
Double and half tbe factors of these exaaplea as aany 
ttaes as you can: 
15 
X 24 
70 
X 48 
125 
X 260 
Mow work each exaaple and coapare the products. Do 
tbey check? 
----
Which factors were easiest to aultiply? 
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Bow Ethiopians Multiply 
A traveler in Ethiopia bad found that people there bad 
learned no aore arithaetic than how to add, double or halve 
naabers. Yet they could find correctly the product of any two 
nuabers. 
did. 
SUppose they wanted to aultiply 13 x 15 -- This is what they 
13 X 15 
6 30 
3 60 
1 120 
1. They put 13 in a coluan at the left. 15 in a coluan at the 
riaht. 
2. 
3. 
4. 
5. 
They halved 13. Of course the answer is &if but they knew 
aothiag about fractions. They dropped the t and wrote 6 
below 13. 
They doubled the nuaber in the riabt coluan and wrote 30 
below 15. 
They halved 6 and doubled 30. 
They kept this up until the last nuaber in the left coluan 
was 1. 
The traveler says that the people of these tri~ia do not 
like even nuabers. They believe even nuabers in the left coluan 
are evil and should be destroyed. And their partners, too. so 
the 6 was crossed out alona with its partner 30. Then the nuabers 
in the riabt coluan were added. The sua is 195, and that is 
the right answer. 
13 X 15 
-i---ae-
3 60 
1 120 
1R 
15 
X 13 
---n 
15 
195 
Study tbese aultip1ications 
IG-•-N 
iG---4& 
5 96 
a--ita 
1 384 
1'8tr 
Are the products correct? 
----
i\1-•-13 
-i---48 
3 92 
1 184 
276 
Pity tbe people of Ethiopia! They can't understand bow we 
au1tiply. But, of course, yoa see at once how they aultiply, 
or do you? Try it the Ethiopian wa~ 
17 X 25 16 X 18 
Now try it our Aaerican way. 
Coapare. Which is easier? 
lfhJ? 
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BxtendiDC the Tables 
We learn the aultiplication tables only through the table 
of 9's. It would be very helpful if we knew also the tables 
beyond the 9's. Thus if we knew the table of 18's we could 
aultiply 18 x 24 very quickly, since aost of the work could be 
done without pencil and paper. 
Here is a way of extending the tables we do know. 
Study tbis exaaple 
18 X 24 • 
------
6 X 24 • 144 
3 X 144 • 432 
Notice tbat 18 • 3 x 6. To aultiply by 18, first aultiply 
by 6, then aultip1y the answer by 3. 
Does 18 x 24 = 432? 
--------
Let us aa1tip1y 21 x 45 •y this new way. 
What two auabers can we au1tip1y to get 21? ______ x ____ __ 
To au1tip1y by 21, first au1tiply 15 by _______ , then 
aultip1y the answer by • 
------ ------
21 X 45 • 
-------
Now you know how to au1tip1y beyond the 9's table. Use the 
short aetbod to find these products: 
23 
x14 
27 
x24 
........ 
43 
x15 
95 
x36 
125 
X 35 
347 
X 54 
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MultiplJinc Two Place Nuabers 
When we aultiplJ two place nuabers we have been using 
pencil and paper to find tbe product. 
Exaaple: 76 
X 74 
-,u:( 
532 
5624 
But do JOU know that certain two place naabers are eas1 to 
aultiplJ without usinc pencil and paper. We can do thea in 
our heads. 
Let us look at these naabers: 
SAD--=<:: >-SUII IS 10 
In each naaber, 72 aad 78, the figure in the ten's place is the 
saae, and the sua of the figures in one's place is 10. When 
this happens, the product can be found ver1 quicklJ. 
Let us •ultiplJ, 72 
X 78 
1. 2 x 8 = 16. Write 16 
2. Add 1 to one of the 7's and aultipl7 b7 the other 7. 
Write 56. ~ 
7~ 
~~ 
72 
X 78 
'5'IIlf 
Do JOU understand bow 78 and 
72 were multiplied? --------
Try to do this exaaple: 
1. X • 24. 
76 
X 74 
-
Write 24. 
--- ---
2. Add 1 to one of the and aultiply by the other • 
49 
X 41 
-
Write 56. -------- -------
The answer is • 
-----
Reaeaber, in order to aultiply by this new way: 
1. The figures in the ten's place aust b8 the saae. 
2. The sua of the figures in the one's place is 10. 
Use the new way to aultiply these nuabers: 
33 
X 37 
88 
X 82 
66 
X 64 
51 
X 59 
-
Which way do you like best, our way or the new way? 
------
Why? 
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MultiplJiDI ~en and Odd Muabers 
Multiply these even nuabers: 
4 
X 8 
-
24 
X 32 
-
82 
X 44 
-
Are all the products even nuabers? 
Are 
Multiplf these odd nuabers: 
5 
X 7 
-
51 
X 23 
all the products odd 
Multiplf tllese eyen 
5 85 
X 8 X 62 
nuabers? 
and odd 
Are the products odd or even? 
23 
X 55 
nuabers: 
24 
X 63 
-----
52 
X 30 
-
83 
X 27 
-
42 
X 45 
When we aultiply an even nuaber by an even nuaber, the 
product is always ----------· 
When we aultiply an odd nuaber by an odd nuaber, the product 
is alwaJs • 
-----
When we aultiplJ an odd nuaber bJ an even nuaber, or an 
even nuaber by an odd nuaber, the product is always ---------· 
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Usinc Xines in Multiplication 
Multiplication by 9 is not yery hard if you haYe learned 
well the table of 9's. But soaetiaes it is easier or faster 
to use a different aethod. 
To aultiplJ 9 x 275 we don't have to do this: 275 
X 9 
-2475 
To aultiplJ any nuaber bJ 9, we can first aultiplJ the 
nuaber bJ 10, and then subtract the given nuaber. 
Kxaaple: 9 X 275 
10 X 275 : 2750 
-275 
'H'15 
In aultiplJiag I x 81, 
First aultiply x 81 = 810 
----
Then subtract froa 810 = 
------ ------
The anawer is • 
-----
Use this new ••J to aaltiplJ these nuabers by 9: 
186 626 
243 8195 
518 
T~e s~ort aetaod of aaltiplyinc by 9 t~at we just learned 
tells us t~at 9 • 10 - 1. T~is ~elps us in aultiplyinc any 
naaber by 99. 
To aultiplJ anJ nuaber bJ 99, first aultiply it bJ 100, 
t~en subtract t~e gi•en nuaber. 
99 X 438 
100 X 438 • 43800 
- 438 
43362 
99 X 125 
First aultiply x 125 • 12,500 
---
Then subtract froa 12,500 
The answer is • 
-----
Do these exaaples usiac the new aethod: 
99 X 236 
99 X 347 
99 X 222 
How you s~ould be able to guess a short aethod of 
aultiplying by 999. 
To au1tip1y any nuaber by 999, first au1tip1y it by 1,000, 
then subtract tbe given nuaber. 
999 X 876 
1000 X 876 a 876,000 
876 
In au1tip1ying 999 x 14, 
First au1tip1y ______ x 14 • 14,000 
Tben subtract froa 14,000 
---
Tbe answer is • 
-----
Multiply these nuabers by 999 usinc tbe new way: 
157 562 
281 907 
Wbicb way is easier to au1tip1y? -------- Wby? 
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An Easy Way to MUltiply by Eleven 
Part I 
at these e:xaaples: 
23 32 63 
:X 11 I :X 11 X 11 
-· 
--ai -23 63 
23 32 63 
- ""3s2 693 253 
When we aultiply 23 by 11, our product is 
What nuber is ia the one's place? 
What nuaber is ia the hundred's place? 
nat nuaber is in the oae's place in 23? 
What nuaber is ia the ten's place in 23? 
When we aaltiply 23 by 11, the 3 stays in 
the product, and the 2 aoves over to tae 
• 
the 
place. 
What nuaber is in tbe ten's place in the product of 
11 :X 23? 
---
Add the two digits of 23: 2 + 3 = 
---
place 
Look at the products of all three e:xaaples above. llow is 
each product different froa each aultiplicand? 
Do the following e:xaaples by adding the two digits in the 
aultiplicand together and placing the sua between the two digits: 
54 35 43 62 45 
:xllJ - :xll :xll :xll :xll 
Check by aultiplyiag: 
54 35 43 62 45 
:xll :xll :xll :xll :xll 
Does this always work? 
---
Let's try an exaaple with three noabers in the aultiplicand: 
123 What two digits in 123 will give us the 5 (tens) 
X 11 
123 in the product? ... 
123 
D!J What two digits in 123 will give us the 3 
(hundreds) in the product? .... 
What is the rule for aultiplying three digit nuabers by 11? 
Do the exaaples the easy way: 
233 
X 11 
342 
X 11 
Check by aultiplication: 
233 
X 11 
342 
X 11 
223 
X 11 
223 
X 11 
Does this always work? 
------
612 
X 11 
612 
X 11 
Mow could you do an exaaple such as this the new way? 
1243 
X 11 
Mow is this aethod different froa aultiplication? 
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An Ba&J War to IDltiplJ bJ Eleven 
Part II 
89 In this exaaple, when we add tbe twG digits in 
X 11 
--si the au1tiplicaad (8 - 9) together we get a nuaber 
89 
-s79 creater than 9. 
8 + 9 • 17 
&ow auch creater than the 8 in 89 is the 9 in tbe 
hundred's place of the product 979? 
----
What aust we do to cet the product if tbe sua of the 
dicits in the aultiplicaad 1• aore than 9? ------------------
Trr these exaaples ~ithout au1tiplring: 
48 
X 11 
69 
X 11 
78 
X 11 
86 
X 11 
99 
X 11 
-
Check br aultiplication: 
48 
X 11 
69 
X 11 
-
78 
X 11 
-
86 
X 11 
-
99 
X 11 
-
Bees the new aethod alwars work? 
732 
X 11 
732 
732 
8052 
The fourth? 
-----
Look at this three-dicit aultiplicand: 
3 + 2. 
----
7+3• 
---
Kow do we get the secoad digit in the product? 
• The tllird? 
--------------------------------
-----------------------------------------------
Do these exaaples without aultiplying: 
652 
X 11 
-
845 
X 11 
-
Check by aultiplication: 
652 
X 11 
845 
X 11 
Does the new aetbod always work? 
----
963 
X 11 
963 
X 11 
Did you have to carry when you added the partial products? 
Now try this exaaple: 
659 
X 11 
Add 5 + 9 • 
---
Add 6 + 5 • 
---
DonTt forget to carry! 
Check by aultiplication: 
659 
X 11 
Did you carry the saae nuaber of tiaes in each exaaple? 
----
Do this exaaple the saae way: 
6598 
X 11 
fta t nllllbers are you 
going to add? 
___ + __ _ 
___ + __ _ 
___ + __ _ 
Does it work? 
-----
Check by aultiplicatioa: 
6598 
X 11 
Is this aetbod of aultiplying by 11 faster or slower 
than really aultiplyinc? 
-----
What step do you have to do in both cases? 
-------
..... 
0 ~ ~ N ~ ~ ~ ~ r-.. 
~ 
; z + ~ ~ ~ 
~ ~ ~ ~ ~ ~ 
i :t. :t :t :t ; 
~ ~ ..... ' ... .:... 
~ ~ ~ 
c, ~ ..... ~ 
' ~ 
" 
~ "- ~ !-'- ~ ~ 
~ 
~ ....... ~ ~ 
' ' 
I' ~ 
" 
~ .... ~ ~ 
" ' 
~ 
" ' 
~ ..... 
" 
~ 
' 
~ 
. 
~ 1-. . ~ ~ • .. ~ ~ 
·-
..J!~r 
' 
'"0 
- .:t c:: 
--
-o 0 (J). 
- t ,. r 
.. 
COMPUTATION 
l>_ROBLEM SOLVING 
CON• ;)!;.t'TL:; 
COMPLETED EXERCISE 
100~ SUCCESS 
PABTlAL UNDERSTANDING 
UNSUCCESSFUL 
I ENJOYED DOING IT 
I DID NOT ENJOY 
DOING I'l 
I FOUND IT EASY 
I FOUND IT HARD 
I WOULD LIKE TO DO 
MORF. OF THF.~F. 
I WOULD NOT LIKE TO 
DO MORE OF THESE 
I COULD UNDERSTAND 
ALL THE DIRECTION,'-" 
I COULDN'T UNDERSTAND 
ALL THE DIRECTIONS 
--
~ 
11-
2 '-' 0 
o· 
ct> 
Ti' • u 
)>~ 
(\7:) 
)> 
(I 
:t_ 
-t 
--; 
rn:r ~. 
-
< 
-
--4 
<.. 
~ ~z ""'0 
20c I 
01" ~ l 
> 
~';>r ~ 
' 
' I 
I 
• 
m • I 
<. . 
:>,· r ~ c~ 
c () . 
>- I ~r -· 
-0 I 
z 
I 
' j 
• 
' 
" m 
.:! 
~ 
A) I 
A I 
en 
' . .l 
-
.., 
r~ ' ! ! ~ ..o» ~~~ I ~ ~ ~ ~ 0~ ·~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ;j I, I~ f. ....0~ 
v 
I ~ ~ + j ~ ~ ~ ~ ~ ~ ;r ~ ~ :; ~ COHPUTATION 
~ z z z :t ~ ~ :r ft X ~ ~ ;z: ~ PROBLEM SOLVING 
I ~ l ~ t :c ~ ~ ~ ~ z ~ % ::t ~ CONCEPTS 
. 
t ~ 
' " 
"-
~~ r--- :---
' 
~ r-.. ~ ~ 
" COMPLETED EXERCISE 
' ~'I I ' 100% SUCCESS 
" ' 
..... ~ r-. ~ ~ ~ F.. IPA'R'T'TAT lJN Jt<:tc:4'T'ANDING 
.... ~ 
' ' 
~ 
" 
~ UNSUCCESSFUL 
-
' ~ ~ ~ 
' 
~ ~ 
' 
' ' 
!"- ""-
' I I ENJOYED DOING IT 
i(H 
.... 
I 
~ I DID NOT ENJOY ..... I DOING IT 
' ~ ~ ~ ~ "' " ~ ~ ' ~ ~ J I FOUND IT EASY 
v 
~ ~ ~ I ~ ~ I FOUND IT HARD 
~ ..... ~ ' ~ F.. ..... ~ " ~ ' ~ I'-
I WOULD LIKE TO DO 
MORE OF THESE 
~ ~ ~ I WOULD NOT LIKE TO DO MORE OF THESE 
~ ...... ~ \,. ~ ~ '- ~ lio,. 
' 
'- ~ I COULD UNDERSTAND ALL THE DIRECTIONS 
~ r--.. ~ 
' 
I COULDN'T UNDERSTAND 
ALI THE DIRECTIONS. 
~ ~ I I I ,.. ~ I ~ 
I ~ ~ ' I I ! i I 
I 
i I I I II I I I II I I I J 
-.. 
6;,~ 
1"--i I I ' l i I ! tJl[; I 1:) I~ I I I ~~ ~ ~ ~ ~ ~ ~ c 5-~ i )> I j 
I 
-u ~ ll I I r 
..0 ~~ I .. 0 i 
'-' 
i i ~ ~ ; ~ ~ ~ I l i l cmfPUTATION 
--
'---- 1--
I I ~ X I X l ~ ~ I I PROBLEM SOLVING I 
--
~ 
I I ~ :t I l t rt l ' CONCEPTS ! 
!~ --r-- ·- I J ~ ~ IC.. '- lit.. .... COMPLETED EXERCISE 
-
I 
-++r- I ~I I I 100~ SUCCESS I--· ~ ~ ..... I I PARTIAL UNDP.'R8T ANDING 
(p ~ 
' 
"' UNSUCCESSFUL 
- --
-~ i ~ ~ c... ' ~- ' I ENJOYED DOING IT I --
' 
I 
' 
I DID NOT ENJOY 
DOING IT \J 
"' 
~ r--. ~ ~ 
"" I FOUND IT EASY 
' 
I 
' I FOUND I'I' HARD 
~~ I ~ ~ ~ ~ ' 
I WOULD LIKE TO DO 
MORE OF THESE 
' I ........ I WOULD NOT LIKE TO DO MORE OF THESE 
f'\ ~ ~ '- ~ I COULD UNDERSTAND ... ALL THE DIRECTIONS 
.... 
' 
I COULDNtT U~ERSTAND 
ALL THE DIRECTIONS_ 
~ ~ ~ 
I I 
I 
l I l ! -~-~ w 
t?.rr 
IU1tip1JiDI Teen Kwabers 
Here are the teen nuabers: 11, 12, 13, 14, 15, 16, 17, 18, 19 
What nwaber is in the ten's place of all teen nuabers? 
----
1 X 2 • 1 X 3 • 1 X 4 • 1 X 5 • 
-
1 X 6 • 1 X 7 • 1 X 8 • 1 X 9 • 
Any auaber aultiplied bJ one equals -----------------------· 
Look at the following exaaple: 
12 
xl3 
T6 
12 
156 
2 X 3 • 
----
1 (ten) x 3 • 
---
1 (ten) x 2 • 
---
(tens) 
(tens) 
Botice that both the 3 and the 2 in the 
partial product are in the ten's place. 
3 (teas) + 2 (tens) • 
3 + 2. • 
---
-----
(teas). 
(hundred). 1 (tea) x 1 (ten) -
Let's trJ the saae exaap1e a shorter wa7: 
12 
X 13 
2 x 3 • e. Write the 6. 
Thus: 
l5i Kext, add the aaabers in one's place together: 
3 + 2 • 5. Write the answer ia ten's place 
(1 ten x 3 + 1 ten x 2 = 5 teas). 
Write 1 in hundred's place (1 ten x 1 ten • 
1 hundred). 
Is the answer the saae? 
-------
To aultiplJ two teen nuabers together: 
1. MultiplJ the auabers in place. 
-----
2. Add tbe nuabers in place, and write the 
-----
sua in place. 
-----
3. Write 1 in the place. 
-----
Try these exaaples tbis aew way: 
12 
X 14 
12 
X 15 
15 
X 16 
-
16 
X 18 
-
Did JOU haye to car11 in soae exaaples? --------
Xow do the saae exaaples bJ aultiplying: 
12 
X 14 
-
12 
X 15 
Do JOur answers check? 
15 
X 16 
16 
X 18 
17 
X 19 
-
17 
X 19 
-
aow is this new aethod different froa the usual aethod of 
aultiplJinl? 
Which aethod do you prefer to use ia aultiplJing teen nuabers? 
fty? 
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MultiplJiDf bf 25 
What fractional part of 100 is 25? 
----
Bow aaay croups of 25 are there in 100? 
----
4 100 • i 
60 In this exaaple, instead of aultiplyinc by 25, let's 
X 25 
- aultiply bJ 100: 60 X 100 : 6 1 000 
When we aaltiply 60 x 100, we are aultiplying 60 
tiaes four-fourths of 100. What is { of 100? To find 
i of a nuaber, we divide bJ ----· 
Divide: 4)6000 llultiply: 
Are the two answers the saae? 
---
60 
X 25 
If we aultiplJ a auaber by 100 and then divide our product 
bJ 4, we cet the saae answer we would cet if we aultiplied the 
nuaber bJ • 
--- • 
Try aultiplJing these nuabers bJ 25 the new way. Pirst 
we aultiply by ------· Then we divide our product bJ • 
---
30 45 68 79 891 
llow aultiplJ the recular way: 
30 45 68 79 896 
X 25 X 25 X 25 X 25 x ,:,:.15 
Which aetbod is siapler? 
Which aetbod is faster? 
Which aethod do you like better? 
WhJ? 
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Multiplyinl a Buaber in the Pifties by Itself 
57 
X 57 
3ii 
285 
3249 
Botice the product of this eza-.le. 
7 X 7 • • 
---
5 (tens) x 5· (tens) = ------- (hundreds). 
25 (hundreds) + • 32 (hundreds). 
----
What nuaber is in oae's place in the aultiplier? 
To aul tiply 57 by itself, aul tiply ___ by itself. 
Then add to 25, and write this sua to the left of 49, 
---
thus: 57 
X 57 
25 + 7 ~au 1111 7 X 7 
Multiply these the short way: 
56 
• 56 
54 
X 54 
-
58 
X 58 
-
Check by reaular aultiplication: 
56 
X 56 
-
54 
X 54 
58 
X 58 
What is the difference between the two aethods? 
Which aethod is faster? ---------------------
59 
X 59 
-
59 
X 59 
-
---
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DividiDf br Four 
Divide each of these exaaples: 
A. 4)116 B. 4)512 c. 4)6844 D. 4)59384 
Were there anr re.aiaders? 
----
Bere •re the last two figures of each exaaple above. 
Divide tbea bJ 4: 
A. 16 B. 12 C. 44 D. 84 
---
Were there aar r ... iaders? 
----
Divide these exaaples: 
A. 4)402 B. 4)395 c. 4)2649 D. 4)36647 
Did tber all bave reaaiaders? 
----
Let's trr dividiag just the last two figures of each 
exaap1e bJ 4: 
A. 4)02 B. 4)95 c. 4)49 D. 4)i7 
Were there reaainders in all of thea? 
----
we can divide aay nuaber evea1r bJ 4 if tbe last two 
ficures can be • 
--------------------------------------------
Can we diYide 1436 eveal7 bJ 4? 
----
Bow can JOa 
tell witbout workiag out tbe aaswer? 
---------------------
Can we diYide 65930 eYealJ bJ 4? llow can JOU tell 
---
without working oat tbe aaswer? 
--------------------------
Circle tbe nuabers wkieb can be divided evenlJ bJ 4: 
3520 
7284 
683528 
6823 
3524 
725484 
596 
7244 
553388 
2536 
8352' 
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Dividiac by 6 
Divide these exaaples: 
A. 6)396 B. 6)5994 c. 6)654 D. 6)23214 
Were there any reaainders? 
----
Are all the divideads evea nwabers? 
----
Let's look at the dividends: 
A. Add 3 + 9 + 6 • • Caa 18 be divided evealy by 3? 
---
B. Add 5 + 9 + 9 +4 • • Can 27 be divided evenly by 3? 
---
C. Add 6 + 5 + 4 • • 
---
Caa 15 be divided evenly by 3? 
---
D. Add 2 + 3 + 2 + 1 -to 4 = • 
---
Caa 12 be divided evenly 
by 3? 
---
Divide these exaaples: 
A. 6)525 B. 6)957 c. 6)36891 D. 6)8745 
Were there any reaaiaders? 
----
Let's look at these dividends to find out wby there were 
reuinders: 
A. Add 5 + 2 -+ 5 : • 
--
Caa 12 be divided evenly by 3? __ 
B. Add 9 + 5 + 7 • • caa 21 be divided evenly by 3? 
--
c. Add 3~+ 6 + 8 + 9 + 1 = • Can 27 be divided evenly 
by 3? --
D. Add 8 + 7 + 4 + 5 • • 
---
Can 24 be divided evenly by 
3? 
----
Are these divideads even or odd auabers: A. 525 B. 957 
---- -----
C. 36981 D. 8745 • 
-- --
Divide these exaaples: 
A. 6)658 B. 6)724 c. 6)6592 D. 6)72434 
Were there any r-ainders? 
Are the dividends all even nuabers? 
Add the digits of each dividend: 
A. 6 B. 7 c. 6 D. 7 
5 2 5 2 
8 4 9 4 
2 3 
4 
Divide each sua bJ 3: 
A. 3) B. 3) c. 3) D. 3) 
Do the qaotieats have reaaiaders? 
If a auaber is aa auaber aDd if the sua of its 
---
digits can be divided bJ , thea that nuaber caa be 
---
divided evenly bJ • 
----
Test these nu.bef& to see if tbey caa be divided evealJ bJ 
6. Write Yes or No. 
596 3682 3514 8289 
--- ---
Werk each exaaple to see if you were correct: 
6)596 6)3682 6)3594 6)8289 
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Dividing by Subtracting 
When we divide 3)15, we are finding out how aanJ groups 
of 3 there are in 15. 
We can also find out how aany groups of 3 tbere are in 15 
bJ subtracting all the three froa 15 in tbe following wa1: 
3)15 
3 
li 
3 
9 
3 ,. 
3 
3 
3 
...,. 
1 
1 
1 
1 
1 
Bach of t~e l'a shows tbat one divisor (3) 
bas been subtracted. Mow aaay tiaea did we 
bave to subtract 3 to cet zero? 
-----
Do tbe exaaple bJ division: 
Is JOur •uotieat tbe aaae as tbe nuaber of 
tiaes JOU subtracted? --------
We can aborteD tbia exaaple DJ subtracting aore tban one 
of tbe divisors at a tiae: 
3)15 
6 2 -- Tbis auaber aeaas 3 , 9 3 -- This nuaber 6 2 tiaes the ,. ••••• ,. 6 2 tiaes the 
3 1 divisor. \J divisor. 
., 
3~15 15 5 
-
Let's try another exaaple. This tiae you do the subtracting: 
14 
2 
2 
3 
What is the quotient? 
----
With larger naabers we can subtract 10 tiaes the divisor: 
15)360 
150 
159 
60 
10 
10 
4 
Find each answer above. 
Write in the subtractioa: 
51)3876 
20 
.::10 
20 
10 
6 
21)504 
210 
210 
84 
10 
10 
4 
Write in· the nuaber of tiaes 
we are subtracting the 
divisor each tiae: 
3 
640 
96 
96 
96 
Do tbese divisioas bJ sabtractine. Try to subtract as 
few tiaes as possible: 
22)528 24 
82 4346 125 1125 
Wbicb aetbod of divisioa takes less tiae - tbis new 
aetbod or reaalar division? ---------------------------
Wbicb way takes less thiakiaa? -------------------
Whicb way takes aore skill? -----------
Whicb way do you prefer? -------------------------
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Look at the following fractions: 
1 
% 
1 
3" 
2 
3 
1 
~ 
3 
1: 
These are all the proper fractions tbat baYe deae*inators 
not larger than 4. 
Let us arrange these fractions accordiag to sise, froa 
tbe a .. llest to the largest. •• can do this best bJ reducing 
each fraction to a co.aon deaoainator. 
Is the co.aon denoaiaator of tbeee fractions 12? WhJ? 
---
Chance each of the fractions aboye to a fraction with 
denoaiaator of 12. 
1 • 6 
2" Tf 
1 • 
1' D 2 • 1 • 3 = '! D'l D~ nl 
Taus, the original fractions ia order are: 
___ , ___ , ___ , ___ , 
---· 
We caa check tala order YerJ quicklJ. Take aaJ two con-
secut1Ye fractioas. IUltiplJ each nuaerator bJ the other 
denoainator and subtract. The difference aust alwaJs be one. 
2 3 For ezaaple, suppose we choose i and 4. 
In tats case, 3 z 3 = 9, 2 z 4 • 8, aad 9 - 8 • 1. Check 
to see if these fractions are in order: 
1. 1 and 1 1" ., 
1 aad 2 
% '3 
3. 
4. 
1 1 
'3' and '2' 
1 2 ! and '! 
One ef thea• ezaaples will aot have a difference of one. 
Why not? 
Mere is a list of all proper fractions in the lowest 
teras that have deaoaiaators aot 1arcer thaa 5. 
1 
i 
1 
i 
2 
i 
1 
i 
3 
i 
1 
5 
2 
5 
3 
5 
4 
5 
Chance each fractioa a8oYe to a fractioa havinc the saae 
denoaiaator. Tbe c ... oa deaoaiaator will be • 
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Bow arrance in order of their size usinc the coaaon 
deaoaiaator: 
_,_,_,_,_,_,_,_,_ 
lOW check to see if tbe order is correct. Don't forcet 
tbe rule ia ebeckiac tbe order of fractions. 
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If We Mad l11ht Pincers 
In our SJ&tea of writing nuabers, a 1 in the second coluan 
stands for ten, because in the olden ttaes people had foraed 
the habit of countinc thiacs in groups of ten. It was natural 
for thea to put ten thincs into a croup because they counted 
on their fincers. But suppose hu.an hands had been different 
with only four fincers on each hand; then things would haye 
to be counted in groups of eicht. 
If our nuaber SJStea were in groups of eight instead of 
10, here is how nuabers would be written: o, 1, 2, 3, 4, 5, 
6, and 7. There will not be a nuaber for 8, because ei1ht 
aakes a group and we would shew a group of eight bJ putting 1 
into the second coluaa fro• the right. 
Then 10 would aeaa 1 croup of eight plus o. 
11 would aean croup of plus • 
------ ------ ------
15 would aean group of plus • 
------ ------
The written syabol 21 would aean 2 groups of eight plus 1, 
or snenteea. 
27 = croups of plus or 23. 
------ ------ ------
34 • groups of plus or • 
--- ---- ---
47 = groups of plus or • 
---- ---- ---
83 = •roups of plus or 
----- . ------ ----- ------· 
A nuaber systea like this based on eicht is called an 
eicht scale. Our nuaber srstea is based on a 10 scale. 
In the ten scale, a 1 in the third coluan froa the 
ricbt aeans ten ttaes ten or a hundred. In the eight scale 
it would aean 8 x 8 or 64. 
.! 
Tea SCale Eigbt Scale 
100 1 1 4 8 1 
In tbe eiaht scale 312 staDds for 3 siKtJ-foars t 1 ei1bt 
+ 2 ODes or 202. 
64 
X 3 
192 + 8 + 2 = 202 
276 = sixtJ-fours + 
341 • sixt)'-fours t 
673 • siztJ-fours ~ 
731 = sixtJ•fours t 
Mow look at the nuabera 
eigbts·. 4 ODes • 
eicbts + oaes • 
eicbts + oDes • 
eigbts + ODeS : 
below, written in the ei1ht 
Bow would tbe saae auabers be writtea in tbe ten scale? 
23 
104 
36 
215 
64 
420 
190. 
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If We Bad Twelve Fincers 
soae people are born with 8 fingers on a band, so they 
have twelve fincers altogether. If we all bad 12 fincers, 
it would be natural to count things out in croups of twelve 
instead of croups of ten. As a aatter of fact, we do it 
even now, when we couat thincs by the dozen, or aeasure 
lenctbs by the foot, where 12 inches equals 1 foot. 
To write nuabers in the twelve scale we need a separate 
figure for every nuaber up to 11. For the first ten nuabers 
we can use 0, 1, 2, 3, 4, 5, &, 7, 8, and 9. But for the 
next two nuabers we have to invent new ones. Let us use T 
to stand for ten and E to stand for eleven. 
100 
TD SCALE 
10 
T 
12 
1 
A 1 in tbe second coluaa froa the right in the 12 scale would 
aean 12. 
We 
10 aeans 1 twelve plus o, or 12. 
11 aeans 1 twelve plus 1, or 
19 aeans twelve plus , 
-
know T is 10 
lT aeans 1 twelve plus 10 ' 
-
3T aeans twelves plus _, 
9T aeans twelves plus _, 
• 
or • 
or 22. 
or 
• 
or 
• 
•• bow • ,. 11 
1& ..... 1 'he1Ye. plu• 11 , OJJ 13. 
-
aa ..... tnl•• p1•s , or • 
- --
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- --
A a.--.r 1a t~• t~ird .. ~ fr.. t~e rlcht 1D tbe twe1Ye 
ao•l• w.uld .... 11 s 11, er 144. 
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-301 
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- - -
...... : 
----
.Aaswer: 
----
5. 31T aeau oae lluadr• fel'tJ-foura twelves oaea. 
- - -
Aa81fttJ': 
----
• 
Tbe nuabers below are written in tbe twelve scale. How 
would tbe saae nuabers be written in tbe ten scale? 
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lbea we add two ·~• toc•t••r aeatallJ it la •asler 
to add tile lara•• part• of tile auabers toaetber tll'st. hr 
uaaplet as t 34. TlliDk 10 -+ 30 • __ • 5 + 4 = . 01', 
-
15 + 30 • + 4 • • 
- -
If JOU worked tld.s naapl• oa paper wbiob place would 
J'OU add first? ----
3& ;. ••• 
+&= __ • 
l'otr trJ it tbe otlau RJ: 3& + .u. 5 -+ I • , 3 (teas) 
-
+ • (t ... ) • • 
-
Aalnrer: • 
--
'lblola war was slapler? 
•• oaa applf thla ~ to loaa ooluaa addltloa. 
&5 
34 
35 
.. 
-
as t 30 • -- t 4 • _ + so • _ -1 5 • _ 
+ 40 = -- +- •• ---· 
llo1r add tlae rep.lar war aad s .. it rou aet tlae aa• 
aanel'. Do JOU? 
---
.... la a dla ...... tbe ... war: 
I 
Tr7 these exaaples tbe new way: 
14 
12 
18 
15 
23 
25 
28 
22 
35 
. 36 
34 
39 
Which aethed do 70u think is faster? 
46 
48 
42 
43 
25 
36 
53 
42 
--------
Which aethod would 70u prefer if 70u could do both 
equall7 well? -------------------
A four-coluan exaaple like this one can be done 
in the •a•e wa7 except that we still do onlJ two 
col1111ns at a tille. 62 t 20 = t 1 = 
+ 30 = + 6 • + 90 = +' 3 • 
l'inisla the exaaple, a ad then do the ones below tbis waJ. 
1221 2468 2597 3333 
2369 1357 4236 2432 
1118 1133 1358 1234 
6533 1040 1243 4000 
• 
Do JOU fiad tbis aetbod harder er easier than the regular 
.etbod? WhJ? 
-------
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Can you find the sua of the nuabers froa 1 to 7 quickly? 
First add thea like this: 
1 
2 
3 
4 
5 
6 
7 
Another way to find the sua is to aake a row of dots for 
each nuaber and count thea: 
A. 
(1) • 
(2) •• 
(3) ••• 
(4) •••• 
(5) ••••• 
(6) • • • • • • 
(7) • • • • • • • 
B. 
Bow aany dots are there? 
---
Look at the shape aade by the dots. Is it a right triangle? 
Bow aany dots are there on side A. of tbe triangle? 
---
Bow aany dots are there on side B. of the triangle? 
---
If we add a siailar richt triangle to tbe one we already 
baYe, but place the second one upside down, we can aake a 
rectangle: 
A. 
I • 
• 
• • 
• • • 
• • • • 
• • • • • 
• • • • • • 
• • • • • • • 
B. 
+ 
II. 
• • • • • • • 
• • • • • • 
• • • • • 
• • • • 
• • • 
• • 
• 
II. 
. . . ... 
• • •• 
• • 
- • • • 
I. • • • 
• • • 
• • • • • • lenath 
How aany dots are there in the length of the rectangle? ____ _ 
How aan7 dots are there in the width of the rectangle? 
---
To aake the rectangle did we add any dots to the length 
of the triangle (side B.)? How aany did we add? 
------ ------
Did we add an7 dots to the width of the triangle (side A.)? 
To find the area of a rectangle we aultiply the length 
tiaes the width: 8 
X 7 
-
What is the area of this rectangle? 
----
What is i the area of the rectangle? 
----
Is i the area of the rectangle the saae as the sua of 
the nuabers froa 1 to 7? 
----
Is i the area of the rectangle the saae as the sua of all 
the dots in one of the triangles? 
----
•• can find the sua of the nuabers fro• 1 to 7 quickly by: 
1. Adding the first and last nuabers. 
1 + 7 = 8 (the length of the rectangle) 
2. •ultiplying the sua by the total nuaber of 
naabers to be added. 
8 x 7 (the width of the rectanale) = 56 
n 
·-
3. DiYidiag bJ 2. 
Let's *ry addiac tbe aqa ot tbe auabers troa 1 to 10 ia 
this skort way: 10 + 1 • 
correct: 
10 
X 11 
-2)110 
---
Add to see if tbe aaswer is 
1 
2 
3 
4 
5 
6 
7 
8 
t 9 
10 
Piad tbe suas ot the to11ow1ag coaaecutiYe nuabers: 
• 
1 to 8 1 to 15 
1 to 25 1 to 50 
1 to 100 1 to 1000 
waat aew idea baYe JOU diacoYered? ---------------------
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AddiDI •ore CoasecutiYe Nuabers 
Suppose you waated to add the nuabers froa 2 to 5 tocether, 
do you think you would de it the saae way you would add the 
nuabers froa 1 to 5 together? Let's look at the two dot diacraas: 
A B 
1 to 5 2 to 5 
• • • 
• • • • • 
• • • • • • • 
• • • • • • • • • 
• • • • • 
What is the difference in their shape? 
By addiac aa equal diacraa which is facinc in the opposite 
directioa to each of the a~Ye dot diagraas, let's see if we 
can fora 2 rectancles: 
A B 
Are they bota rectaacles? 
---
What are their diaeasioas (lencths and widths)? 
1 to 5 2 to 5 
X X 
--- --- --- ---
To find the sua of the nuabers fr .. 1 to 5: First we add 
the first and last nuabers ~+5 • 6). Next we aultiply 6 tlaes 
the nuaber of nuabers we are adding. Finally, we divide by 2. 
The sua is • 
To find tke sua of tke nuabers froa 2 to 5: First we add 
tke first and last nuabers + = . Next, we 
--- --- ---
aultiply this tiaes tke aaaber of nuabers we are adding • 
Fiually, we divide by • 
Bow aany nuabers did we add to the last nuaber before we 
aul tiplied to find 1 +- 2 t 3 + 4 t 5? ----
Bow aany nuabers did we add to tke last nuaber before we 
aultiplied to find 2 + 3 + 4 ~ 5? 
----
To find the sua of the naabers froa 2 to 5, why do we 
aultiply by 4? 
Find the suas of the following consecutive nuabers: 
2 to 7 3 to 15 
4 to 12 8 to 20 
10 to 1000 50 to 100 
Is it easier to find the sua of consecutive nuabers wken 
the first nuaber is 1 or wllen the first nuaber is larger thaa 
1? 
------------------Why? 
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Addiac Coasecutive ~ea Nuabers 
Tbere is an easy way to find the sua of evea auabers. 
Add these even nuabers froa 2 to 18: 
2 
4 
6 
8 
10 
12 
14 
16 
18 
This tiae add tbe first and last auabers: 
2 t J.S • ---
Multiply by the last naaber: 
18 
X 20 
Divide bJ 4. 
Is JOur aaswer the saae? 
~ind the sua of these eYen auabers the new way: 
2 to 30 2 to 24 
2 to 50 2 to 100 
Tbis tiae add the exaaples the long way: 
2 to 20 2 to 24 2 to 50 2 to 100 
Do JOur aaswers check? 
---
Which aethod is faster? 
--------------------
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Addiac Consecutive Odd Nuabers 
Add the odd nuabera froa 1 to 15: 1 
3 
5 
7 
9 
11 
13 
15 
Tbis tiae add tbe first aDd last nuabers. 1 i 15 • 
Divide the sua by 2. -----
Mu;:Ltiply tbe quotient by itself. ) 
---
Did you cet the saae aaswer as when you added the odd 
nuabers froa 1 to 15? 
-----
Try to find the suas of these odd nuabers this short way: 
1 t 3 t 5 + ' + 9 + 11 + 13 + 15 + 17 • 19 • 
1 r 3 + s + 1 + 9 t 11 + 13 t 15 + 11 + 19 + 21 T 23 ~ 21 • 
1 ~ 3 + 5 ~ 7 + 9 + 11 t 13 + 15 + 17 t 19 + 21 t 23 + 
25 "" 27 ~ 29 = 
Now add the lone way to see if it always works: 
1 1 
3 3 
5 5 
7 7 
9 9 
11 11 
13 13 
15 15 
17 17 
19 19 
21 
23 
25 
-
Do your answers okeck? 
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Let's add the sua of two consecutive triangular nuabers 
together and see what shape •• get: 
• •• • •• 
•• • = ••• 
6 + 3 = ••• ••• 
If 6 + 3 = 9 and 3 x 3 = 9 then 
What two nuabers 
aultiplied together 
equal 9? 
X 
• X 
Look at the diacraa in which we have added 6 J 3. What shape 
is it? Then, the sua of two consecutive triaacular 
auabers is a nuaber. 
Let's see if this alwa.J's works. Find tile sua of 6 + 10 
nat two auabers aultiplied tocetber cive JOU the saae answer 
as 6 -4- 10? X 
·------ ---
Draw a dot diacraa to see if 6 + 10 is a square nuaber. 
Fiad the square auabers of the following pairs of con-
secutive triancular nwabers: 
1 ,._ 3 a X 15 ~ 21 • X 
--- --- --- ---
10 ~ 15 • X 21 ~ 28 • X 
--- --- --- ---
In what tJPes of work do JOU think the above inforaation 
aicht be useful? 
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Subtraction with ~qual Addition 
There are ones in oae ten (10). 
---
There are teas in one huadred (100). 
---
There are hundreds in one thousand (1000). 
---
1253 plus 10 o 12 ___ • 
1253 plus 100 • 1 ____ • 
1253 plus 1000 • ___ • 
1253 
-354 
' 4 1 2 J 3 
... 3 54 
To subtract this exaaple with borrowing we 
would kave to change the 3 (ones) to 13 (ones) 
bJ borrowinc oae (ten) froa the 5 (teas) aad 
aakiac it 4 (tens). 
Next, we would chance the 4 (teas) to 
---
(teas) by borrowing 1 (hundred) froa the 2 
(hundreds) and aakiag it 1 (hundred). 
Kext, we would chance the 1 (hundred) to 
(luaadred) by borrowinc the 1 
---
(thousand). 
If we add an equal aaoaat to tbe subtrahend aad ainaead, 
would the differeace between the two nuabers still be the saae? 
354 
.,. 10 
-? 
354 
+100 
-? 
1253 + 10 (oaes). 1 2 5 13 
1253 + 10 (teas)= 1 2~ 3 
354 
+1000 
? 
1253 
10 
100 
1000 
23&3 
1253 + 10 (baadreds) = 1 2 5 3 
354 
101 
100 
1000 
1464 
2363 
- 1464 
899 
1253 
- 354 
Let's do this exaaple bJ equal addition: 
1153 
-354 
112°5<2>3 
@@ -0~ J I 
8 9 9 
1. Add tea (oaes) to the 3 (ones). Add 1 
(tea) to the 5 (tens). 
2. Add ten (teas) to the 5 (teas). 
Add 1 (buadred) to the 3 (hundred). 
3. Add tea (au•dreds) to the 2 (hundreds). 
Add 1 (th.-saad) to 354. 
4. SUbtract. 
Do these exaaples bJ equal addition. Check bJ addition. 
6258 
- 4239 
7543 
- 826 
9360 
- 165 
8534 
-4849 
What is the difference between subtraction with equal 
additioa and subtraction with borrowing? 
Which aethod do JOU prefer? 
-----------------------
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lfo ault1p1J' a two plaoe autHtr bJ 11, ftrat add tbe 
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-aples 11 a 18 
~ 3+••• 
11 • ae • aN 
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.. + • • 11 
I 
11 X ... • IJI a 138 
Notice that the sua of 4 and 9 is aore than 9, and therefore 
the 3 is placed between the 4 and 9, and the 4 in 439 is changed 
to a 5. The answer is 539. 
In aultiplying 11 x 57, 
5 + 7 = 
---
11 X 57 C • 
---
Multiply these nuabers by 11 using the skort aethod: 
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MultiplJiDg Larger Figures bJ 11 
Is there a short waJ of aultiplJing laraer nw.bers by 11? 
Yes, there is. Suppose we aultiply 2435 by 11 in the usual 
waJ and then study wkat we haYe written: 
2435 
X 11 
-2435 
2435 
26785 
Mow look at the addition of tbe partial products. There 
are two eapty spaces. If we «ill thea with zeros, tbe addition 
looks like tbis: 
SUas: 0 + 5 = 5 5 .,. 3 • 8 
3 + 4. 7 
4 + 2 = 6 
2 + 0 = 2 
02435 
24350 
26785 
This way is YerJ easJ, but do JOU know there is aa eYea 
easier way? lfe caa shorten the addition bJ doing the suas 
witb less writing. 
Let .us pretend tbere are zeros at each end of the nuaber. 
Then we start at the rigbt and add each pair of figures. Don't 
forget to carrJ if it is necessarJ• Look at this exaaple: 
0 + 5 " 5 
5 + 3 = 8 
3 ;. 4 • 7 
4 .... 2 • 6 
2 • 0 = 2 
~ ~ ~ 
0 2 4 3 5 0 
'--' ~ 
The answer is 26785. Coapare this answer to the exaaple 
done at the top of tbtpPt•e· Which way is easier? 
-----
See if you caa do tkis exaaple: 11 x 234 
0 +- 4 = 
4 + 3 • 
3 .,. 2 = 
2 + 0 • 
I""' ~'"""'\ 
0 2 3 4 0 
~ \.._/ 
Tbe sua is • 
---
Let us see if yeu can do another exaaple the short way. 
Tbis exaaple bas carrytac. 11 X 1672 
~ /""" r-" 
0 1 6 7 2 0 
'-' '-' 
4 = 2 
+ • 9 
+ = 13 (write 3, carry 1) 
---
... • 8 
+ = 1 The sua is 18392. 
Multiply the fellowiac nuabers by 11, using tbe short aetbod: 
425 716 956 
287 149 
5433 2576 
7195 6231 
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Multiplyins Two Even Teen Xuabers 
One-balf of ene-
balf equals one-
1 = 1 • 
jxj•.; 
14 (a) j of 14. • (c) 7 X 9 a • 
X 18 
- (b) j of 18 = (d) (j of 14) (j ef 18) • • X 
If t x j = i , tbea (j of 14) x (j of 18) = i of 14 x 18. 
4 Wben we know i of a aaaber, we can find ~4of tbe naaber 
by aul tiplyiq by -----• 
•ultiply: 
14 
X 18 
63 
x 4 
m 
Do you cet tbe same answer as tbe one 
above? 
-----
-
t of 12 - To aultiply -
t of 14 • nuabers, we 
t of 16 = of each teen 
i of 18 • aultiply the 
Try these exaaples this new way: 
12 X 14 12 X 16 12 X 18 
Now aultiply as you ••uallJ' do: 
12 
X 14 
12 
X 16 
12 
X 18 
14 
X 16 
two even teen 
can aultiply half 
nUIIber and then 
product by 
14 X 16 
-
Do your answers check? 
---
One-half tiaes ene-half tiaes four equals • 
----(J X t X 4 : ) 
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Multiplyinc Three or More Even Teen Nuabers 
Part II 
t X t X t : ? 
---
t X ~ X t X 8 • ? 
----
If we wanted to aultiply three nuabers togetber, we 
could aultiply by i of eacb nuaber, and then aultiply the 
product by 8. For exaaple: 
16 X 18 X 14 
t of 16 = 8 16 
X 9 X 18 
t of 18 - ""'"72" 128 -
X 7 16 t of 14 - 504 288 -
X 8 X 14 
4032' 1152 
288 
-4032 
Do the answers cbeck? 
---
Try tbese exaaplea tbe new way: 
16 X 12 X 12 18 X 16 X 18 
Check by regular aultiplication: 
t X ~ X t X ~ : ~ 
~ X ~ X ~ X l X 16 • 
----
Could you aultiply four even teen nuabers in tbis way? 
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TG Jp1tlp1r two Teeas 
We learn the aultlpllcatlon tables only tbrou11a the 9 
tables. When we coae to teea nuabers we always aultlplJ tlaea 
oa paper. 
&xaaple: 17 
X 15 
--rs 
17 
211 
But do rou kaow tlaa t " can aal tlplJ teen naabers la 
oar beads wit~t usiDI peaoll or paper. Study tbia exaaple: 
17 X 15 
1. 17 + 5 • 12 
2. 220 
3. 7 X 5 : -t85 
256 
Jn order to aaltiplJ two teen naabers in your bead: 
1. Add t~e one's tlaure of one naaber to tbe other naaber 
2. ADDex a zero to the sua. 
3. Add t~e product of the one's fi1ares. 
'lbe aa-er is 255. 
To aultlplJ 16 x 11 
1. We first add 16 aad , wblcb is ~5. 
-
2. Tben annex a to the 25. 
a. Bext aultiplJ t~e oae'a fisares 6 x 9, which 
is • Add this to 250. Tile answer la • 
--- ----
Check these aaswera. Are they correct? 
----
16 X 16 a 220 ~ 36 : 256. 
13 X 16 : 190 t 18 : 208 
Do you think you know bow to aultiply teen nwabers 
this new way? Try soae exaaples to see if you can do thea: 
13 
X 13 
-
19 
X 17 
-
18 
• 19 
13 
X 14 
-
14 
X 16 
14 
X 17 
-
18 
X 15 
Bow do these saae exaaples the regular way of aultiplyina: 
13 
X 13 
-
19 
X 17 
18 
X 19 
13 
X 14 
-
Which aethod is easier? 
'Illy? 
14 
X 16 
14 
X 17 
-
-------------------
18 
X 15 
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A Sbort Way to MUltiply by 15 
When we aultiply any nuaber by 15, we usually do it this way: 
285 
X 15 
-1415 
283 
i2i5 
But there is an even easier way to aultip1y by 15. This 
new aethod can be done in your head. 
Notice that 15 • 10 ~ 5 • 10 ~ i of 10. 
To aultiply 283 x 15, 
1. First aultiplJ by 10. 
2. Then add half the product. 
Exaaple: 283 X 15 
283 X 10 • 2830 
i of 2830 •1415 
4245 
In aultip1ying 39 x 15 according to this new aethod, we 
first au1tiply 39 x • 390, then we add ba1f the 
---
product to 390. 
---
39 X 15 : • 
-----
Multiply taese nuabers by 15 using the short aethod 
first. Then check your answers by multiplying in the usual 
way. 
76 
X 15 
-
418 
X 15 
295 
X 15 
1743 
X 15 
315 
X 15 
2596 
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A Short Way to Multiply by 25 
Is 25 equal to i of 100? 
----
Then can you see a 
staple rule for aultiplying by 25? 
way: 
When we au1tip1y any aaaber by 25, we usually do it this 
435 
X 25 
-2175 
870 
10i75 
But there is a different way to aultiply by 25. To 
aultiply 25 x 431: 
1. First au1tiply 100 x 435 = 43500 
10875 
2. Then diYide by 4: 4)43500 
3. The answer is 10875. 
In aaltip1ying 25 x 67 according to this new way, we 
first aultiply x 67, which is 6700. Then we divide by 
---
---· 
The answer is • 
----
Multiply these nuabers by 25 first using the short aethod. 
Check your answers by aultiplying in the usual way. 
84 316 
528 3274 
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How to Multiply witb Coaplaaents 
Part I 
Most children learn tbe aultiplication tables throuch 
9 x 9. But soae children in other countries do not learn tbe 
tables beyond 5 x 5. Tbey do not learn as we do that 1 x 9 = 63. 
These children aust find such products in a longer way. Here 
is bow they do it. 7x3 
9 1 
1 1 - 6 or 9 - 3 • 6 -
3 X 1 - 3 
1 X 9 = 63 
1. First write the 9 under 7 and tben subtract 7 froa 10. 
Write the difference, 3, to the right of the 7. 
2. Next subtract 9 froa 10 and write the difference, 1, to 
the richt of 9. Connect these figures with an x. 
3. Now we are ready to find the product. The ten's figure 
is found by subtractinc 1 froa 7 or 3 froa nine. The 
tens ficure is 6. 
4. The ones figure is found by aultiplying the differences 
3 and 1. The one's figure is 3. Thus 7 x 9 • 63. 
In aultiplying 7 x 8 the old way. 
:x-
When· we subtract 7 froa 10 we get • 
When we subtract 8 froa 10 we get • 
Bow do we find the "product" of the ten's figure? 
The "product" of the ten's figure is 
----
Bow do we find the product of the one's figure? 
The product of the one's figure is --------
The answer is 
-----
Use this aethod to find the answers below. Reaeaber to 
subtract each nwaber fro. 10. 
8 X 9 7 X 7 6 X 9 8 X 8 
Which is easier, the regular way of aultiplying or this 
new aethod? lhy? 
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Bow to Multiply with Coapleaents 
Part II 
Kuabers like 10, 100, 1000 and so on are called powers of 
10. Another power of 10 would be • 
-----
A coapleaent of a,nua~er is the difference between a nuaber 
and the next larger power of 10. 
-
The coapleaent of 97 is 3, since 100 - 97 • 3. 
The coapleaent of 994 is 6, since 1000 - 994 • 6. 
The coapleaent of 9989 is 11. Why? 
What are the coapleaeats of: 
98 996 9988 
--- ---
94 993 9999 
--- ---
89 989 9865 
--- ---
---
---
---
The coapleaents of nuabers are often useful to aake aulti-
plication siapler. If two nuabers have the saae nuaber of 
figures •nd if their caapl ... nts are saall, they aay be aulti-
plied very quickly. Here is an exaaple: 
100 - 98 - 2 
:x: 
6 X 2 - 12 
-
- 6 = 9 
100 - 94 - 6 94 - 2 • (2 I 2 
The coap1eaent of 98 is • 
----
The coap1eaent of 94 is ----· 
We then au1tip1ied the coap1eaents X to give us 
the product • 
-----
We 10t the product by subtracting 6 froa 
--------- ------
or 2 froa • 
------
The answer is • 
------
Find these products by a short aethod: 
97 
X 95 
-
93 
X 96 
-
97 
x97 
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Bow to Multiply with Suppleaents 
Nwabers like 10, 100, 1000 and so on are called powers of 
10. Another power of 10 would be • 
-----
A suppleaent of a auaber is the difference between a nuaber 
and the next lower power of 10. 
The suppleaent of 103 is 3, since 103 - 100 • 3. 
The suppleaent of 1012 is 12, since 1012 - 1000 • 12. 
The suppleaent of 111 is 11. Why? 
What are the suppleae•ts of: 
109 114 106 
--- ---
1001 1111 1010 
--- --- ---
Suppleaents, just like coapleaents, often can be used to 
shorten aultiplication. 
Two nuabers that baYe the saae nuaber of figures as well 
as saall euppleaents can be aultiplied quite easily. Study 
this exaaple: 
107 100 - 7 107>< 5 X 7 - 35 -
105 - 100 - 5 105 
-+ 5 • 112] lr35 105 + 7 = 112 
The supplement of 107 is • 
---
The supplement of 105 is • 
---
We then multiplied the supplements x to give 
--- ---
us the product • 
-----
We got the product by adding 5 to or 
------- ------
7 to • 
------
The answer is • 
-----
Find these products bJ the short method: 
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X 12 
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108 
X 107 
105 
X 102 
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The Inverted Pyramid 
Why is aultiplication harder than addition? Do you "carry" 
the saae way in each case? 
Isn't the work of carrying auch harder in aultiplication 
than in addition? If we could do away with carrying wouldn't 
aultiplication be auch easier. If the nuabers aultiplied have 
two figures each, carr~ing can be avoided in a very siaple way. 
The aethod is soaetiaes called the inverted pyraaid. Let us 
aultiply 68 and 93 by this aetbod. 
Step 1 93 Multiply 8 X 3 Step 2 93 Multiply 6 X 9 
68 Write 24 68 Write 54 
-n- 'SUi 
Step 3 93 Multiply 8 x09 Step 4 93 Multiply 6 X 3 
68 Write 72 •• Write 18 siii - Add 5424 
72 72 
18 
6324 
Be sure to note where each partial product is written. 
In aultiplyinc 92 x 64 b~ the inverted pyraaid aethod: 
92 Step 1 would be to 
64 -----------------------------
92 
64 Step 2 would be to ---------------------------------
92 Step 3 would be to 
64 
---------------------------------
92 Step 4 would be to 
64 ---------------------------------
I i 
Do tbe followinc exaaples first by regular aultiplication 
and tben by tbe inverted pyraaid aetbod. 
1. 64 
79 
1. 64 
79 
2. 42 
57 
2. 42 
57 
Do the answers check? 
----
3. 85 
39 
3. 85 
39 
4. 38 
95 
4. 38 
95 
lhy do you thiak this new ••thed is called tbe inverted 
pJraaid? ----------------------------------------------
Which way do you thiat is ea.sier? 
----------------------
Why? 
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Squaring a Nuaber Mentally 
When we aultiply a nuaber by itself, we say that we 
square the nuaber. 24 x 24 aay be written 242 • It is read, 
"Twenty-four squared." It aeans "aultiply 24 by 24." 
24 
X 24 
- 96 
48 
-576 
Can you find the product of: 
We have just found out how to square.la nuaber on paper, 
but do you know it can be done in your bead without using any 
pencil? 
Study this exaaple: 
step 1. 
Step 2. 
step 3. 
Step 4. 
24 
X 24 
40'ff--_..,.~ 20 X 20 : 400 
160 4 X 20 X 2: 160 
16 4 X 4 : 16 
576 576 
24 = 20 + 4 
Square 20 (20 X 20) • 400 
--
-·-
Twice the product of 4 X 20: 160 
Square 4 = 16 
Add the products: 576 
If you can reaeaber these 4 steps a nuaber can be squared aentallJ 
1. In square 36, we first square • 
---
The product 
will be 900 • 
2. Twice the product of x = 360 • 
----- ----- --------
3. We then square , which will give us 36 • 
----- ------
4. By adding the products the answer will be • 
-----
Can you find the products of these exa•ples •entally? 
16 X 16 29 X 29 34 X 34 
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A New Way to Do Long Division 
To divide this exaaple, we would usually say, "32 
will go into 75 twice," and we'd write the 2 in 
the hundred's place. This 2 is really 2 • 
----
We aean that 32 will go into 7584 at least 200 
71 ~~ l-;- tiaes, when we aultiply 32 by 2 -------· 
our product is really 64 • 
Bence, 
Dan we sub-
---
tract, we find that 32 will go into 7584 two 
hundred tiaes with left over. 
32)7584 200 
6400 
-1184 30 
960 
224 7 
224 
237 
---
Instead of using just the 2 in 200 when we divide, 
let's try using the whole number. 
1. Divide 32 into 7584. Think: "32 will go into 
7584 at least 200 tiaes." Write 200 at the 
side. 
2. Multiply 32 x 200 and write the whole product. 
3. SUbtract 6400 froa 7584. 
4. Divide 32 into 1184. Think: "~2 will go into 
1184 at least 30 tiaes." Write 30 under 200. 
Bow aany 32's 5. MUltiply 32 x 30 = 96. Write the product 
under 1184. 
are there in 
7584? 
6. SUbtract 960 froa 1184. 
7. Divide 32 into 224. Thinlt: "32 will go 
into 22~ seven tiaes." 
8. Multiply. 
9. Subtract. There is no remainder. 
II 
Let's try another exaaple: 
45)29610 , 700 
31500 I 
Thlnt: "45 will go into 29610 about 700 
tiaes, because 4 will go into 29 seven 
tiaes." Multiply. 
But- We.see that 45 will not go into 29610, 
700 tiaes because 
-------------------
Can we avoid this aistake by trying a saaller nuaber that we 
are sure will wort? 
45)29610 500 45 will 
22500. 10 into 29610 at least tiaes. 
7110 100 45 will co into 7110 at least tiaes. 
4550 
2'2610 50 45 will 10 into 2610 at least tiaes. 
2250 
360 7 45 will go into 360 at least tiaes. 
315 
- 45 will go into 45 once. 45 7 
45 How, add to get the quotient. 
Do these exaaples by yourself. See bow few steps you can 
use. Be careful not to try nuabers that will be too large. 
24)10992 33)12672 ' 
42)25830 62)16058 
Do you understand this aethod better than regular division? 
Why? -------------------------------------
In which aethod are you less likely to aake aistakes? 
-----
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A New Way to Divide by 5 
5)935 When we solve this exaaple, what fractional part 
of 935 are we finding? 
------------------------
To change fifths to tenths we aultiply the nuaerator and 
denoainator by • 1 = 2 Have we changed the value ~ YO of the fraction? 
----
Write two-tenths as a dect.al fraction: 
Does 2 have Yo the saae value as .2? 
Then j • 2 = .2 YO 
tp find ! of 935 we divide 935 by • 
To find • 2 of 935 we aultiply 935 by • 
Let's see if we get the saae answers: 
187 
5)935 
5 
1'3 
40 
35 
935 
X .2 
-187.1J We can cross out the zero because 
it has no value. 
When we aultiply a nuaber by .2 we get the saae answer 
as when we • 
------------------------------------------------
Multiply: 
25 
X .2 
Divide: 
5)25 
450 
K .2 
5)450 
695 
X .2 
5)695 
7655 
X .2 
5)7655 
Do your answers check wita the ones above? 
---
What would happen if there were a reaainder? Let's see: 
58 4/5 
5)294 
25 
44 
40 
4 
4 • ? 
'5' nr 
Try these exaaples: 
Multiply: 
658 4532 
X .2 X .2 
Do your answers check? 
----
294 
X .2 8 ? 
~ = say0 = ssa 
Divide: 
Why do we g,et the saae answer when we aul tiply a nuaber 
by .2 as when we divide the nuaber by 5? 
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A. 
Adding Fractions with Unlike Denoainators 
Part I 
1 - 3 i -12 
+ 1,. 4 
3 12 
To add these fractions, we aust first find 
the lowest co .. on denoainator. lhat is it? 
Next, we diYide our original 
denoainaters into the new denoainatQrs and 
aultiply the nwaerators by the quotients thus: 
X 1 • 
4)12 I2 - X 1 = 3)12 n 
OUr answer is • 
------
Do these exaaples: 
B. 1 
2 
c. 1 
2 
D. 1 
'3' 
A. 
1. 
t 1 
~ 
Now, 
1 .. 
4 
let's take a 
1 7 
--3 12 
t i 
look at the 
1 t 1 B. 2 '3' 
1 + 1 D. 
- -3 5 
Look at the denoainators: 
A. 4 X 3 • B. 2 X 3 -
-
D. 3 X 5 • 
swas we haye 
5 
= lf c. 
- 8 15 
c. 
t 1 
'5 
so far: 
1 + 
2 
2 X 5 
1 7 
'5 • YO 
-
-
J 
2. Look at the nwaerators: 
A. 4 t 3 • 7 B. + = 5 c. + = ·1 D. 
If we added our two denoainators together and placed the 
sua over the product of the denoainators, would we have the 
right answer? Let's try it and see if the answers check: 
----
1 -+ ! . _4 ....... 1_3_ • ..:!... 
4 3 4 X 3 12 
1 ... .!,.2±3 
2 3 2 X 3 
! + 1. ± 2 5 X 
1 1 + 
-+-= X 3 5 
·-
·-
·-
Do these exaaples the short way: 
1 1 
--+-· 7 8 
1 + !. • 
3 8 
Now do thea the long way: 
1 
7 
4!. 
8 
1 
5 
t! 
9 
Do the answers check? 
---
1 
7 
f! 
9 
A short way to add two unlike fractions with nuaerators of 
one is as fellows: 
1. the denoainators to find the new denoainator. 
2. the denoainators to aake the new nuaerator. 
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Adding Fractions rith Unlike Denoainators 
Part II 
Let's see what happens when we add two unlike fractions 
having like nuaerators of aore than one: 
2 6 
X 3 • r· 'I2 4 
... 2.!.. 4 f-- 3 -
-3 12 
14 2 11 7 +_ • 14, or 7 x • 14 12 • 112 • lf 
Here we aust add the denoainators (4 - 3) and aultiply the 
sua (7) by the coaaon nuaerator (2). Thus: 4 + 3 • 7 7 X 2 • 14 
Do you think this short aethod would work if our coaaon 
nuaerator were three? 
----
3 t ! • (5 i 9) X 3 : --
5 9 5 X 9 
Try this exaaple the usual way: 
Did you get the saae answer? 
Would this short aethod work in an exaaple such as 3 t ! 4 6 
in which our new denoainator need not be the product of the 
two denoainators (4 x 6)? 
Here we kave two possible co .. on denoainators. They are 
and • 
--- ---
Let's do the exaaple first with 12 as the 
coaaon denoainator and then with 24. 
3 3.-t ·-12 4 24 
+! 3 =- +-.-6 12 6 24 
Which exaaple was easier? 
Row let's try this by the new aethod using 12 as the 
4 + 6 = 10 10 X 3 • 30 
would 30 be the correct answer? 
TZ --------
30 
Would 2i be the correct answer? ------------
To get the correct an-.er aust we always aultiply the 
two denoainators together? 
Do these exaaples by the aew aethod: 
! t 2. 
9 6 
Now do the saae exaaples the usual way using the saallest 
possible coaaon denoainater: 
Do your answers check? 
3 
lJ' 
3 
t'{ 
------
To add two unlike fractions haying like nuaerators: 
1. the denoainators to find the new denoainator. 
----
2. the denoainators, and aultiply the sua by the 
----
CO .. OD • 
------
Do these exaaples the new way. Be sure to reduo• the 
answer. 
2 2 
-+-· 3 5 
4 4 
5 -t i = 
5"'5= 
8 9 
3 3 
-+-= 7 8 
Do the saae exaaples the usual way. Again, be sure to 
reduce the answers. 
2 
'3' 
t 2 
'5 
5 
lJ 
5 
+ i 
Do your answers check? 
-----
Wbich aethod of adding fractions would be easiest to do aentally? 
Why? 
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I. PIDIIGS 
It was found tkat tke greatest degree of success was 
ack1eYed bJ the pupils ia the bich croups whose iatelliceace 
quotients were 110 aDd abo••• Tbese were the children for 
wk .. the actiYities were oriciaallr designed. soae success 
was achieYed br the childrea ia the ayerace croups, whose 
iatelliceace quotients raaced fr.. 90-109. BYea soae 
cbildrea ia the low croups, whose iatelliceace quotients 
were ••low 10, were able to achieve success or partial 
success oa several of the actiYities. A coaplete tabulatioa 
Of tke aboYe fiadiqs appears OD the following charts. 
The red checks indicate the activities in which each 
pupil achieved a hundred percent success. The black checks 
indicate the activities in which partial success was 
achieved. The totals at the extreme right show the number 
of activities in which each pupil achieved one hundred per-
cent success or partial success. The number of activities 
in which each child was unsqccessful are also included. 
The totals at the bottom of the chart show the number of 
children in the class who achieved one hundred percent 
success or partial success in each activity. 
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In general, it was found that the activities aroused 
the children's interest and were self-administrated. In some 
cases, however, interest waned due to the length of the 
exercises and the time required to complete them. It is 
suggested that certain activities be shortened or re-
written as two separate exercises. In other cases, it is 
felt that the directions and explanations should be clari-
fied. Activities suggested for revision are listed below. 
Grade 4 
Number 
3. Another Way to Do Addition - clarify directions. 
6. How Many Squares Do You See? - clarify directions. 
7. Easy Multipliers - separate into two activities. 
8. Easy Multipliers - separate into two activities. 
9. More Easy Multipliers - eliminate some of final computations. 
11. Multiplication by Eleven, Part I - simplify directions. (Part II - much clearer) 
18. Multiplying Two Teen Kumbers - separate into two activities. 
20. Making Magic Squares, Part II - shorten activity and use 
smaller numbers. 
Grade 5 
Number 
4. Multiplying with Lattices, Part I - simplify directions. (Part II - much clearer) 
Grade 6 
Number 
6. Adding More Consecutive Numbers - clarify directions. 
23. A New Way to Do Long Division - simplify directions. 
26. Adding Fractions with Unlike Denominators, Part II -
separate into two activities. 
The majority of the activities were found to be 
appropriate for the grades suggested. The following exer-
cises, however, might be used with greater success at a 
higher grade level. 
Grade 4 
Number 
1. Subtracting in a Different Way, Part I 
2. Subtracting in a Different Way, Part II 
Primary No. 9 Fourths 
Grade 5 
Nuaber 
10. A Scratch Method of Multiplication 
Grade 6 
Number 
2. If We Bad 8 Fingers 
3. If We Bad 12 Fingers 
II. LIMITATIONS 
This study was limited in the following ways~ 
1. It was not possible to administer the enrichment 
activities at the time the specific process involved was 
being presented in the regular arithmetic program. 
2. No evaluation of the effect of these activities, 
either immediate or long range, was attempted to determine 
either growth in arithmetical ability or change in attitude. 
3. No activities were revised or were administered 
to a higher or lower grade. 
III. RECOMMENDATIONS 
1. Administer the enrichment activities at the 
time the specific process involved is being presented in 
the regular arithmetic program. 
2. Evaluate the effect of these activities in 
order to determine growth in arithmetical ability and to 
measure change in attitude. 
3. Determine, if possible the extent to which 
attitude affects the success or failure of pupils in self-
administrative enrichment activities. 
4. Revise enrichment activities or administer 
activities to a higher or lower grade as suggested. 
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